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@ 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
mf REGION 10
s 1200 Sixth Avenue
Seattle, Washington 98101
Reply To §EP 4 ]938

AnOFf QAQ-107

Mr. Allen W. Conklin, Manager

Air Emissions and Defense Waste Section
Division of Radiation Protection
Washington State Department of Health
P.O. Box 47827

Olympia, Washington 98504-7827

Re: Air Inspection at U.S. Department of Energy, Hanford Site
Dear Mr. Conklin:

On May 11, 1998, Emad Shahin of the Environmental Protection Agency (EPA) accompanied a
team of inspectors from the State of Washington Departments of Health (DOH) and Ecology on a multi-
media compliance inspection of the Department of Energy’s Hanford facilities. Enclosed is one copy
each of Mr. Shahin’s inspection report (minus the attachments) and the compliance analysis.

DOH cited violations of the National Emission Standards for Hazardous Air Pollutants
(40 CFR § 61.93(b)(2)(ii)) for failure to continuously monitor or obtain approval of periodic
confirmatory monitoring to verify low emissions, and for failure to comply with the State’s Notice of
Construction requirements. A Notice of Violation (including a Notice of Correction / Compliance Order)
was issued on May 13, 1998, which addressed these violations and ordered the Department of Energy to
comply with the applicable requirements. Please forward documents submitted to you in response to
your order that show resolution of the above violations.

For technical questions please call Emad Shahin at (206) 553-1423, or you can call me at
(206) 553-8257.

Sincerely,
Don Dossett
Compliance Team Leader
Office of Air Quality
DD:cb
Enclosure
c: Cindy Grant, DOH, Seattle (w/enclosure)
Jerry Hensley, Ecology, Kennewick (w/enclosure)
Jerry Leitch, EPA, OAQ

hapbltransitr.wa3

a Printed on Recycled Paper
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E,% REGION 10
* P 1200 Sixth Avenue
Seattle, Washington 98101
July 9, 1998
Reply to
Attn. of: OEA-095
MEMORANDUM
SUBJECT: Air Inspection Report
Multi-Media Inspection
U.S. Department of Energy,
Richland, washington
s - ;I
FROM: Emad S. Shahin %/4 ~

Environmental Engineer,

Don Dossett, P.E.

Air Compliance Team Leader, OAQ

IEU, QEA

Flvﬁmpm

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY—-—-— v

Hanford Site

Attached is the air compliance inspection report for the US

DOE, Hanford site at Richland, Washington.

This inspection was

performed as a part of a Multi-Media inspection conducted on May

11, 1998. Washington Department of Health
comprehensive and detailed inspection that
the requirements for a level 2 inspection.
report accordingly. I included that report
A compliance analysis is also attached.

If you have any questions,

Attachment

Gil Haselberger,
Phil Wong, OEA

cc: OAQ

inspectors conducted a
in my opinion exceeded
They wrote a detailed

as attachment 2.

feel free to call me at 3-1423.

ENTERED
JuL 3¢ 1998
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July9, 1998
Reply to
Attn. of: QOEA-095

MEMORANDUM

SUBJECT: Compliance Analysis for the US department of
Energy, Hanford Site in Richland, Washington

FROM: Emad S. Shahin «.—{Q
Environmental Engineer, IEU, OEA

TO: Don Dossett, P.E.
Air Compliance Team Leadex, OAQ

Attached is the compliance analysis for the US DOE, Hanford
Site in Richland, Washington. With regard to my opinion of the
adequacy of the Washington Department of Health (WDOH)
inspection, I thought that the WDOH inspectors John Schmidt, John
Martell, Gail Laws, and Johanna Berkey had a thorough knowledge
of the facility processes, control equipment, and applicable
regulations. They conducted a detailed and comprehensive
inspection that met the Level 2 inspection criteria.

If you wish to discuss my findings, feel free to call me at
extension 1423.

Attachment

cc: Gil Haselberger, OAQ
Phil Wong, OEA

a Printed on Recycled Paper



Compliance Analysis
US DOE, Hanford Site
Emad Shahin, OEa
July 92, 1998

This analysis summarizes my evaluation of compliance for the
US Department of Energy, Hanford Site in Richland, Washington
with the EPA regulations under the Clean Air Act. The regulations
reviewed in the compliance analysis include PSD, NSPS, NESHAPS,
and the federally approved SIP.

Items Reviewed
This evaluation was based on the inspection report for the

facility dated July 9, 1998, and a review of the OAQ and WDOH
files for the facility.

Prevention of Significant Deterioration (PSD)

In March 1997, US DOE submitted an application to Washington
Department of Ecology requesting authorization to install
approximately forty one new boilers with maximum heat input
capacity ranging from 0.4 to 26.3 MM Btu per hour. Since the
Hanford Site is a major source, a PSD review would be required
for any changes that would result in a net increase in a criteria
pollutant emissions above the threshold levels. Only the
potential annual emissions for NOx and CO exceed their respective
PSD Significance Levels, but these emissions were sufficiently
offset by the emission reductions associated with decommissioning
the older boilers at the site. A PSD permit was not recquired.

New Source Performance Standards (NSPS)

_Subpart Dc applies to the boilers with heat input capacity
of 10 MM Btu/hr or more, but less than 100 MM Btu/hr. Initial
compliance testing was performed on the boilers burning fuel oil
on 11/13/97, and on 12/12/97. These tests were observed by WDOE
staff. Emissions from the tests appeared to be much less than the
specified limits of Subpart Dc. The larger boilers with firing
rates egual to or greater than 5 MM Btu/hr are equipped with low
NOx burners with FGR. A list of the boilers that were tested and
the results are attached as attachment No.7.



National Emissgsion Standards for Hazardous Air Pollutants
NESHAPS

This facility is subject to the NESHAP Regulations, Subpart
H for emissions of radionuclides other than radon from Department
of Energy facilities. During the running of the plasma arc
furnace in the Waste Technology Engineering Laboratory, Building
324, the tritium samplers were turned off, violating the
requirement 40CFR 61.93(b) (2) (ii) for confirmatory sampling to
verify low emissions of tritium. WDOH issued a Notice of
violation dated May 13, 1998. (refer to attachment 5)

State Implementation Plan_(SIF)

The Hanford site is subject to WDOE and WDOH regulations. A
notice of construction for the plasma arc furnace was issued in
July of 1996, and a modification was approved in August 1997.

The NOC specified that the furnace is to treat “Buried Waste”
from across the DOE Complex. In April of 1998, the DOE processed
obsolete nuclear weapons components containing tritium, which are
not considered buried waste. DOE failed to obtain approval from
WDOH and failed to disclose the nature and general description of
the material processed. WDOH issued a Notice of Violation, with
a compliance order on May 13, 1998. (Attachment 5)

Summary of Violations and Recommended Actions

The Compliance Order conditions are in attachment 5. The US
DOE responded with a letter dated July 7, 1998 requesting an
extension on the time period required to demonstrate compliance
with item # 3 of the compliance Order. On the other hand, DOE
appeared to be able to satisfy conditions #1 and 2. {(Attachment
6). At this time, I do not have recommendations of any actions
against the facility, since WDOH is handling these issues.



Air Compliance Inspection Report

Facility: U.S. Department of Energy, Hanford Site
Richland, Washington

Facility Hector Rodreguez, DOE/RL, (509) 376-6421
Representatives: Russell Johnson, Contractor, Waste Management, Inc.

Agency Inspectors: Emad Shahin, Environmental Engineer, EPA (report author)
John Schmidt, John Martel, Gail Laws, and Johanna Berky, Washington
Department of Health
Jerry Hensley, Environmental Engineer, Washington Department of
Ecology .

Date of Inspection: May 11, 1998

Date of Report: July 9, 1998

Background

The Hanford site occupies an area of approximately 560 square miles located north of
Richland and the confluence of the Yakima River with the Columbia River, The site was
established in 1943 to produce plutonium for some of the nuclear weapons tested and used in
World War II.. Hanford operations have resulted in the production of liquid, solid, and gaseous
wastes. Most of these wastes contained or had the potential to contain radioactive materials. The
mission of the Hanford site is no longer plutonium production. The site emphasizes cleanup and
restoration, waste management, research and development of new waste treatment and disposal
technologies. (See attachment 1 for site maps and layout)

File Review

Prior to the inspection I reviewed the EPA air compliance file for the Hanford site.
According to the files, there were no multi media inspections conducted at the site. The file
indicated that Hanford site applied for a Title V operating permit with the Department of
Ecology. A copy of the draft permit was sent to EPA for review during the public comments
period. The public comments period ended last month. Once Ecology prepares a proposed permit
to the EPA with the changes that were made during the public comments period, EPA will have
45 days to review the proposed permit. The permit application addresses air emissions from
more than 380 individual emission points. The Washington Department of Health regulates
airborn radionuclide emissions and has permitted the emissions under permit number FF . The
file also includes a Notice of Construction for 44 new boilers in the 200 East, 200 West, and 300
areas. The boilers vary in size, with heat input capacity range between 0.4 MMBtu/hr to
26.3MMBtu/hr. The boilers are equipped with low NOx burners and flue gas recirculation



(FGR) which has been determined to be best available control technology for NOx.. The files
also contain a notice of violation issued by WaDOH on May 13, 1998 for violating the
radioactive air emissions regulations in the operation of the plasma arc furnace in the 324
building - Waste Technology Engineering Laboratoy, located in the 300 area.

I attended several meetings prior to the inspection, with Washington Department of Health
(WaDOH), and Department of Ecology (WaDOE) to plan and coordinate for the inspection by
talking to our counterparts and outlining the areas of concern and the issues that needed to be
discussed during the inspection.

Opening Conference

We arrived at the Federal Building in Richland on Monday May 11, 1998 at 1:00 PM for the
opening conference. Doug Smith started the conference by stating our purpose and goal of the
multimedia inspection. He explained how facilities are chosen for such inspections and

explained what each media might be interested in looking at. Then Doug asked each media lead
to discuss his/her interests and elaborate on what they would be looking for, 1 stated that I will
be conducting the radionuclide emissions inspection jointly with the WaDOH inspectors, and for
the non-radionuclide inspection, I would be looking at how the facility demonstrates compliance
with the applicable regulations. After the conference I went to get a DOE visitor badge, and went
through the required safety training. The physical inspection of the facility started on Tuesday
May, 12, 1998.

Inspection

- Radionuclides Inspection : Please refer to attachment 2 (WADOH Inspection Report)
-Non-Radionuclides Inspection

I asked Mr. Rodreguez and Mr. Johnson about boilers at the site They stated that several large
coal and oil fired boilers that serviced the 200 and 300 areas were replaced by 41 new boilers
firing either natural gas or low sulfur distillate oil and a Notice of Construction application for
this project was submitted to the WDOE and has been approved. (Attachment 3). DOE has
contracted with Johnson Controls, Inc. to maintain the boilers. Operations of the boilers are
monitored and controlled from a central control facility located in the three hundred area. On
Wednesday after noon, May 13, 1998, I stopped at the 300 area boilers control room. The boilers
are equipped with low NOx burners and flue gas recirculation (FGR) which has been determined
to be best available control technology for NOx. NSPS Subpart Dc is applicable to the five oil
fired boilers that are greater than 10 MM Btu/hr. Initial performance tests have been conducted
and reports of the results were submitted to the WDOE. Attachment 4 includes the fuel supplier
certificate of the oil sulfur content, and the monthly emission calculations for the boilers.

Closing Conference

I completed my inspection according to the WDOH inspection schedule on Friday, May 15,
1998. 1 returned to the Federal Building in Richland with Doug Smith for a debriefing on the



first week of the inspection. At 1:00 PM we debriefed Mr. John Wagoner, the Hanford Site
Manager and discussed some areas of concern. The WDOH inspectors were also present. We
left the Federal building at approximately at 3:00 PM.



List of Attachments

Attachment No. Description
1 Site map and plot plan
2 WDOH Inspection Report
3 Boilers Replacement NOC
4 Boiler Emissions and Fuel Certificate
5 A Copy of the NOV issued by WDOH
6 A Copy of the Response Letter by US DOE

7 Results of the Initial Performance Tests for the Boilers
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AIR 98-607
STATE OF WASHINGTON

DEPARTMENT OF HEALTH
DIVISION OF RADIATION PROTECTION
7121 Cleanwater Lane, Bidg. 5 = P.O. Box 47827 * Olympia, Washington 98504-7827
TDD Relay 1-800-833-6388

July 6, 1998

Mr. Emad Shahin

U. 8. Environmental Protection Agency
Region 10

1200 Sixth Avenue

Seattle, Washington 98101-OEA-095

Dear Mr. Shahin:

Enclosed are the inspection reports from the Washington State Department of Health
(WDOH) for the May Multi-Media Inspections. The inspections were conducted jointly
by teams from Environmental Protection Agency (EPA), WDOH, and Washington State
Department of Ecology (WSDOE).

The reports include the following inspections:

7
..0

WRAP / CWC and TRUSF Facilities
222-S Laboratory

105 KE-Basin

1708 KE Laboratory Facility

105 N Reactor

324 Building

241 AP Tank Farm

Waste Sampling Characterization Facility
T-Plant

S /8X and SY Tank Farm Complex

b

RS

L/
0.’
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*

%

S

)
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%

A

* (/) L/
0.0 0.0 .'0

There were several general issues we identified during the Multi-Media Audit:
1. Many minor stacks are not being maintained at the appropriate level.
2. The failure by some facilities to transfer the conditions placed by WDOH in the

approval Notices of Construction into operational practice continues to be a
problem.

2l &



Mr. Emad Shahin
AlR 98-607

July 6, 1998
Page 2

3. Some records are not being maintained as readily retrievable for regulatory
review.

If you have any questions about these reports, please feel free to call me at {360)
236-3261, or Cindy Grant at (206) 464-6206.

Sincerely,

L

Allen W, Conklin, Manager
Air Emissions and Defense Waste Section
Division of Radiation Protection

AWC/jr

cc:  Jerry Leitch, EPA
John Bates, FDH
Doug Sherwood, EPA
Steve Alexander, Ecology
James E. Rasmussen, DOE-RL



Date:

MULTI-MEDIA INSPECTION

May 12, 1998

Facility: 222-S Laboratory Complex
E. U. Status: 296-S-21 / 296-S-16 Operational Minor Stacks

¢+ Inspectors;

*

<>

L 4

*

Department of Health - John Martell, John Schmidt
Environmental Protection Agency - Emad Shahin
Department of Ecology — Jerry Hensley

Department of Energy Escorts:

DOE/RL-EAP - Hector Rodriguez
DOE/RL-TWRS - Dennis Bowser

Hanford Contractor Escorts:

WMH — Russell Johnson

222-S Facility Escorts:

Ron Boon, Lanny Weaver

Facility Description:

The 222-S Facility (REDOX Laboratory) and the 219-S Waste Tank Facilities are
located in the 200-W Area of the Hanford Site. The main functions of these
facilities are to receive, prepare, process, and analyze radioactive and other
samples collected on the Hanford Site. The 222-S Laboratory and the 219-S
Waste Tank Facility are exhausted by two separate main emission units. The
296-S-21 exhausts the 222-S Laboratory and the 296-S-16 exhausts the 219-S
Waste Tank Facility.

¢ Inspection Description:

296-3-16 Emission Unit (219-S Facility)

The emission unit appeared to be in good shape. The sample flow rate was
operating at 105 SCFH. All emissions equipment calibration stickers were dated
April 10, 1998. Emissions monitoring equipment appeared to be in good
condition.

HEPA filter test ports were not labeled. This is considered a “Best

Management Practice” for older facilities with minor emission units that must meet the
ALARACT standards.



Statué: HEPA filter test ports will be labeled by May 1999. Issue closed

296-S-21 Emission Unit (222-S Facility)

The emission unit appeared to be in good shape except for the damage caused
to the duct structural support for the back-up emission unit. The structural
support, damaged by a truck in 1995, is bent and miss-shaped to the point that
structural integrity is in questions.

Issue: The priority to repair the damage of the structural support needs to be
addressed.

Status: Explanation was provided on May 20, 1998, by Ron Boom. There is not
funding currently available to make repairs to the damaged structure. This decision to
not repair the support was based on discussions with structural engineers and
observation of system in operation. No structural calculations were completed on the
damage support.  Review of the original estimation calculations and based on
“engineering judgement,” the system was found to be operational in an emergency
situation, but should be repaired. Issue is Still Open

The following information was requested from the facility to be delivered at the close of
business on May 13, 1898.

e The last HEPA aerosol test, instrument calibration, and periodic confirmatory
measurement record for each emission unit.

s Records documenting required monitoring during the T-7/8 tunnel clean out and
the CO, Decontamination Facility operation.

These records were delivered and reviewed on May 13, 1998. The following issues
were provided to Hector Rodriguez and Russell Johnson on May 14, 1998.

Issue: Periodic confirmatory measurement data for both emission units contain sample
gaps (some as great as two days). Please explain the causes of the gaps?

Status: An explanation was provided on May 20, 1998, by Ron Boon. Gaps occur
when the sampler and stack were not in operation. lssue Closed

Issue: Sample data for the CO, Decontamination Facility had on sample period that all
results were zero flow and no reportable activity. Explanation requested?

Status: An explanation was provided on May 20, 1998, by Ron Boom. Flow rates
were incorrectly entered.  Corrections were made and new documentation was
provided. Issue Closed

Issue: The records provided for the aerosol testing do not meet the requested data.
Please provide the correct records.

Status: Explanation was provided on May 20, 1988, by Ron Boom. Testing is
recorded per the procedure on the work package data sheets. Issue Closed



¢ Investigation Summary:

Open Issue: The repair of the damaged the structural support for the back up to
the 296-S-21 emission needs to be addressed.

Currently there are no plans to replace or repair the damaged structural support.
No funding is available. No structural modeling of the damaged structure has
been performed. Priorities for funding have been based on engineering
judgment.

All other inspection issues are closed.



MULTI-MEDIA INSPECTION

Date: May 13, 1998
Facility: 241 AP Tank Farm
E. U. Status: 296-A-40 / 296-A-42 Operational Minor Stacks

<>

Inspectors:
Department of Health — Johanna Berkey, Gail Laws
Environmental Protection Agency — Emad Shahin
Department of Ecology — Jerry Hensley
Department of Energy Escorts:

DOE/RL-EAP — Hector Rodriguez
DOE/RL-TWRS - Dennis Bowser

Hanford Contractor Escorts:
WMH - Russell Johnson
AP Tank Farm Facility Escorts:

John Guberski
Facility Description:

AP Tank Farm is a Double Shell Tank Farm that contains several million gallon
tanks.

Inspection Description:
The inspectors enter the AP Tank Farm and visually inspected the two stacks
monitoring cabinets. The stack cabinets were in compliance with calibration
requirements.

Issue:
There are no issues of concern at this time for this emission unit.

Documents Requested:
HEPA records and procedures for the past five years.

Investigation Summary:

All inspection issues are closed.



MULTI-MEDIA INSPECTION

Date: May 13, 1998
Facility: Waste Sampling Characterization Facility (WSCF)
E. U. Status: 696-W-1/696-W-2 Operational Minor Stacks

¢ Inspectors:

Department of Health — Johanna Berkey, Gail Laws
Environmental Protection Agency — Emad Shahin
Department of Ecology — Jerry Hensley

¢ Department of Energy Escorts:

DOE/RL-EAP - Hector Rodriguez
DOE/RL-TWRS - Dennis Bowser

¢+ Hanford Contractor Escorts:
WMH — Russell Johnson
¢ WSCF Facility Escorts:
Jim Morrison
¢+ Facility Description:

WSCF is a laboratory focusing on environmental samples. The Facility
completed construction in 1994 and shortly after started analyzing air samples,
soil and water samples on the Hanford Site.

¢+ Inspection Description:

A Notice of Construction (NOC) verification inspection was conducted. This
inspection involves examining of the NOC and verifying that the facility meets all
the requirements for this NOC. This specific NOC was approved by WDOH in
1990. The current regulations came into effect on April 21, 1994. The
inspectors discussed the process description, control technologies, stack
monitoring and source term inventory.

696-W-1 Emission Unit (Main Building)

The emission unit ventilates the main building and is considered the main stack
for the Facility.

Issue: The inspection walk-down occurred one day prior to the calibration expiration
date for the stack monitoring cabinet instrumentation. The inspection team pointed
out that the calibration was only good for one more day and that they want to ensure



that the instrumentation was calibrated prior to the completion of this audit. The

inspectors reviewed a work package for calibrating the instrument on May 22, 1998.

The inspectors will re-inspect the facility to verify that the instruments are calibrated.
696-W-2 Emission Unit (WSCF)

Issue: There were no areas of concern form this emission unit.

¢+ Information Requested from the Facility:

e Radionuclide Inventory (Liquid Standards: Opened)
¢ Stack Sample Probe Schematics

All documents requested were received in a timely manner.
¢ Investigation Summary:

All Inspections Issues are Closed.



MULTI-MEDIA INSPECTION

Date: May 13, 1998

Facility: T Plant Complex

E. U. Status: 291-T-1/ 296-T-7 / 296-T-13 Operational Minor Stacks

¢+ Inspectors:
Department of Health — Johanna Berkey, Gail Laws
Environmental Protection Agency — Emad Shahin
Department of Ecology — Jerry Hensley

¢ Department of Energy Escorts:
WMH - Russell Johnson

¢+ T Plant Facility Escorts:
Brett Barnes

¢ Facility Description:
T Plant is an old shutdown separations facility that stopped operating in 1952.
The facility currently decontaminates large equipment for free release. The
facility also stores large contaminated equipment.

¢ Inspection Description:
This inspection included a quick visual tour of the outside of the facility and
examination of the main stack cabinet (296-T-1). The HEPA filter banks were
reviewed briefly. Time was limited. The inspection team felt the visual inspection
was adequate for this facility. All instrumentation located in the stack cabinet
were in calibration.

No records or documents were requested during this inspection.

¢ Investigation Summary:

There are no open inspection issues.



MULTI-MEDIA INSPECTION

Date: May 14, 1998

Facility: S/SX/SY Tank Farm Complex

E. U. Status: 296-S-15 (SX Primary), 286-P-23 (SY Primary, 296-P-28
(SY Back-up) 296-5-18 (242 Evaporator Building Exhaust)
Operational Minor Stacks

¢ Inspectors:

Department of Health — John Martell, John Schmidt
Environmental Protection Agency — Emad Shahin

¢ Department of Energy Escorts:
DOE/RL-EAP ~ Hector Rodriguez

+ Hanford Contractor Escorts:
‘WMH - Russell Johnson

¢+ S/SX/SY Tank Farm Facility Escorts:
Phil Miller, Scott Conrad, Ron Tucker

+ Facility Description:

The S/SX/SY Tank Farms are located in the 200 West Area of the Hanford Site.
These facilities consist of multiple single and double shell tanks used to contain
radioactive waste from various facilities located on the Hanford Site. Current
activities being conducted in the Tank Farm Complex are general operations,
rotary and push mode core sampling of tank waste. Four active emission units
were inspected. The 296-S-15; which exhausts the SX high heat tanks; the
296-P-23 and P-28 are able exhausters; which act as the primary and back-up
exhauster for the SY Tank Farm; 296-5-18; which exhausts the shut-down 242-S
Evaporator Building. The following tank passive emission units were also
inspected: 104-SX, 104-S, and 108-S.

+ Inspection Description:

296-5-15 Emission Unit (241-SX Tank Farm)

The emission unit appeared to be in good shape. The sample flow rate was
operating at 87 standard cubic feet per hour (SCFH).



286-P-23/P-28 Emission Unit (241-SY Tank Farm)

The emission unit appeared to be in good shape. The sample flow rate was
operating at 120 standard feet per hour (SCFH). Emissions monitoring
equipment appeared to be in good condition.

296-S-18 Emission Unit (242-S Evaporator Building Exhaust)

The emission unit was not functicning due to the fan being shut off. The
emission unit was in good shape except for excessive deterioration of the flex
connections between the fan housing and the HEPA filter housing, aerosol test
ports that were not covered, and contamination control devices not properly
attached to the damper control handles. Emissions monitoring equipment
appeared to be in good condition.

Issue: The flex connections should be maintained to prevent failure of the emission
unit. “Best Management Practice” (BMP) for minor emission units build prior to March
4, 1994, and must meet the ALARACT Standard.

Status: Steel tape is being applied to the flex connections as a temporary fix. Work
package 2W-98-0888 has been generated for a permanent fix. Completion date:
December 31, 1998. Issue Closed

Issue: The test ports should be “capped” to prevent under estimating of emissions.
BMP for minor emission units built prior to March 4, 1994, and must meet the
ALARACT Standard.

Status: The test ports will be “capped” with steel tape. Action to be completed by
May 29, 1998. Issue Closed

Issue: The contamination control device (plastic sleeve) on the damper controls was
not attached. The passive emissions to the environment should be controlled. BMP
for minor emission units built prior to March 4, 1994, and must meet the ALARACT
Standard.

Status: The sleeving problem will be corrected by May 29, 1998, Issue Closed

Issue: HEPA filter test ports were not labeled. This is considered a BMP for minor
emission units built prior to March 4, 1994, and must met the ALARACT Standard.

Status: The HEPA filter test ports will be labeled for the SX and SY exhauster by July
31, 1998. Issue Closed

¢+ The following information was requested from the facility to be delivered at the
close of business May 18, 1998.

«The last HEPA aerosol test, instrument calibration, and periodic confirmatory
measurement record for each emission unit.

+ The last HEPA aerosol test for the 104-SX, 104-S and 108-S passive emission unit.



The requested information was delivered on May 14, 1998.

The following additional information was requested.

Email May 15, 1998 — Phil/Scott

Listed below are some issues with our walkdown:
296-S-18

The emission unit was not functioning due to the fan being shut off. (Scott,
could you let us know why?) The emission unit was in good shape except for
excessive deterioration of the flex connections between the fan housing and the
HEPA filter housing, aerosol test ports that were not covered, and contamination
control devices not properly attached to the damper control handles. Emission
monitoring equipment appeared to be in good condition.

Issue: The flex connections should be maintained to prevent failure of the emission
unit. BMP for minor emission units built prior to March 4, 1994,

Issue: The test ports should be “capped” to prevent under estimating of emission.
BMP for minor emission units build prior to March 4, 1994.

Issue: The contamination control device (plastic sleeve) on the damper controls were
not attached. The passive emissions to the environment should be controlled. BMP
for minor emission units built prior to March 4, 1994,

Issue: HEPA filter test ports were not labeled. This is considered a BMP for minor
emission units built prior to March 4, 1994,

The last issue would also apply to the other emission units.

296-S-18 was shutdown on May 6, 1998, due to failure of the record sampler. The
sample system failed due to the failure of a pressure switch. A replacement pressure
switch has been ordered but not yet received. Once the switch is received, repairs will
be completed and the exhauster returned to service.

The other issues are being looked into and will be take care of:
Email from Phil Miller received May 18, 1998.
¢ Review Follow-Up Requests:

A review of the information resuited in the request for clarification of the periodic
sampling data for the 296-S-15 emission unit. Sample gaps exist during periods of
operation of the RMCS in the SX Tank Farm Complex. A Notice of Construction
condition of operation of the RMCS in SX Tank Farm was that the emission unit
(296-S-15) would operate continuously during the RMCS operation. There
appears to be a 52.4 hour gap during the sample period from 12-10-97 to 12-23-97,
during which time the RMCS truck operated for several days. Additional review of



the daily operational logs for the 296-S-15 exhauster record sampler revealed the
record sampler was functional during the days the RMCS truck was in operation.

No other issues were identified.
¢+ Investigation Summary:

All repair items noted in this report will be verified during future inspections to insure
their completion.

All inspection issues are closed.



Date:

MULTI-MEDIA INSPECTION

May 14, 1998

Facility: 105 K-East Basin
E. U. Status: 100K-P105KE 001, 2, 3, 4 Operational Minor Stacks

¢ Inspectors:

L 4

*

*

Department of Health — John Martell, John Schmidt
Environmental Protection Agency — Emad Shahin

Department of Energy Escorts:

DOE/RL-EAP — Hector Rodriguez
DOE/RL-TWRS - Dennis Bowser

Hanford Contractor Escorts:

WMH - Russell Johnson

KE-Basin Facility Escorts:

Rick Gant, Dave Watson, Jerry Hunacek

Facility Description:

The 105 K-East Basin Facility (KE-Basin) is located in the 100-K Area of the
Hanford Site. The main function of this facility is to store spent nuclear fuel from
the 100-N Reactor. The fuel elements are stored in canisters underwater, which
provides a cooling mechanism for the fuel as well as radiation shielding for
personnel and environmental purposes. The facility is currently in the process
of preparing to remove the fuel from the basin, place it in a more stable
configuration and place it in permanent storage in the 200 Areas.

The KE-Basin is ventilated through four ceiling fans and vents, however there is
no HEPA filtration provided on these units. The control of radionuclide
emissions is provided by water which covers the fuel elements. In addition the
water is chilled, and filtered to keep radionuclide concentrations low.

Three ambient air samplers located near the entrance to the ceiling fans monitor
emissions from the KE-Basin. The filter paper on these samplers is exchanged
weekly and analyzed for radionuclides.



¢ Inspection Description:

100K-P105KE 001.2.3.4 Emission Unit (KE-Basin}

The emission unit appeared to be in good condition, all ambient air samplers
were in operation and in current calibration (expire October 28, 1998). A
glovebox was set up in the basin to perform above water work on empty fuel
canisters, and appeared to be in acceptable condition. There were also two
portable HEPA filter ventilation units in the basin. Neither unit was in operation,
and appeared to be adequately contained to stop any potential fugitive
emissions.

+ The following information was requested from the facility to be delivered at the
close of business May 18, 1998:

e The last HEPA aerosol test from the two portable ventilation units, the last two
months of periodic confirmatory measurements, calibration records of the ambient
air samplers.

« Work place air monitoring and pre-job radiation surveys for the 105-KE and KW
corridor 7 modifications as required by the Routine Technical Assistance
Meetings of November 12, 1998. These records were delivered and reviewed on
May 19, 1998

No issues were identified at the KE-Basin.
¢ [nvestigation Summary:

All inspection issues are closed.



MULTI-MEDIA INSPECTION

Date: May 15, 1998
Facility: 324 Building
E. U. Status: EP-324-01-S Operational Major Stack

¢ Inspectors:

Department of Health — Johanna Berkey, Gail Laws
Envirocnmental Protection Agency — Emad Shahin
Department of Ecology — Jerry Hensley

+ Department of Energy Escorts:

DOE/RL - Hector Rodriguez
DOE/RL-TWRS PD - Dennis Bowser
DOE/RL-324 — Bryant Charbeneau

¢ Hanford Contractor Escorts:
WMH — Russell Johnson
¢ 324 Facility Escorts:

Dan Johnson, Dave Rasmussen, Ron Gouls (PNNL), Steve Jette (PNNL)
+ Facility Description:

The mission of the 324 Building recently changed from a research and
development facility to a facility undergoing decommissioning.  Fluor Daniel
Hanford Company owns and operates the facility. ¥PNNL manages projects
within the 324 Building. The stack monitoring system continuously monitors for
alpha and beta. A tritium sampler also monitors stack emissions.

¢ Inspection Description:

This inspection scope was an overview of the projects currently operating within
this facility and the recent Notice of Violation (NOV) issued by the Department of
Health. We reviewed the Plasma Arc Furnace activities and its operations,
including a visual inspection of the Plasma Arc Furnace. The Plasma Arc
Furnace NOC conditions were the only issues addressed at this time. The stack
monitoring system was reviewed and found in compliance with the regulations.



+ Requested Documents:

Chain-of-Custody for Tritium Samples
All items requested were received in a timely manner.
¢ Investigation Summary:

All Inspection issues are closed.



Date:

MULTI-MEDIA INSPECTION

May 18, 1998

Facility: WRAP/CWC/TRUSAF
E. U. Status: 296-W-04 WRAP Pre-Operational Major

*

and Minor Passive Emissions Units

Inspectors:

Department of Health — John Martell, Cindy Grant, John Schmidt

Department of Energy Escorts:

DOE/RL-EAP — Hector Rodriguez
DOE/RL PD — Mark French

Hanford Contractor Escorts:

WMH — Tom Frazier

WRAP Facility Escorts:

Harlan Boynton, Jay Bottenus, Lee Roberts, Mike Hackworth

CWC/TRUSAF

Brett Barnes

Facility Description:

The WRAP/CWC/TRUSAF Facilities are located in the 200 West Area of the
Hanford Site. The WRAP Facility consists of a ventilated structure in which
waste is scheduled to be non-destructive analysis (NDA) performed,
repackaged, and/or compacted. WRAP is currently scheduled for start-up the
Summer of 1998. The CWC acts as a series of facilities for storage of
containerized waste and is currently active. Waste from CWC will be shipped to
WRAP for disposition. The TRUSAF Facility has recently had all containerized
waste removed from the facility. Due to residual contamination, the emission
unit remains active.

+ Inspection Description:

296-W-4 Emission Unit (WRAP Facility)

This is a registered as a major emission unit. The emission unit appeared to be
in excellent shape. The emissions monitoring equipment appeared to be in
good condition.



Central Waste Complex (CWC)

This emission unit is currently a minor emission unit. The vents (passive point
sources of emissions) are monitored by smears indicating control of the stored
material. The near-field monitor, N-964 monitors the facilities for diffuseffugitive
emissions.

Issue: The monitoring of the low-flash point storage facilities revealed that the sample
probe was installed incorrectly on the eastern building.

Status: Sample probe has been returned to the correct configuration. Issue Closed

Issue: A request was made during the inspection to provide documentation verifying
CWC was below their annual possession quantity of Pu-239 does not exceed 2.92E-2
PE (plutonium equivalent) curies, and the annual abated emission limits can not exceed
that provided by 1.46E-6 PE curies.

Status: On May 28, 1998, DOE notified the Department of Health the CWC inventory
for plutonium equivalent (PE) curies exceeded the NOC document DOE-RL-95-79 Rev.
0 criteria. DOH met with DOE contractor personnel on June 1, 1998, and received
updated information on the current CWC NOC. DIE contractors have currently stopped
receiving vented containers at the CWC until this issue can be cleared up. Review of
the facility radiological surveys, and air monitoring resuits for ambient air monitor N-964
indicate that radionuclide air concentrations have been at or near ambient levels. The
facility is currently pursuing a modification to the current Notice of Construction. Issue
is Still Open

296-T-11/12 Emission Unit (244-T TRUSAF)

The emission unit was in good shape. Only 296-T-12 was operational.
Emissions monitoring equipment appeared to be in good condition.

¢+ The following information was requested from the facility to be delivered at the
close of business May 18, 1998: (All information was received)

« For WRAP no records requested, non-operational.

o For the CWC the smear and fixed head sample data for February 1998 and June
1997, confirmation of the current inventory.

sFor 296-T-12 the last HEPA aerosol test, instrument calibration, and periodic
confirmatory measurement record for each emission unit.

¢ Investigation Summary:

Open Issue: DOE notified Department of Health that the CWC inventory of the
plutonium equivalent (PE) curies exceeded the NOC document DOE-RL-95-79 Rev.
0 criteria. On June 1, 1998, DOH received from DOE contractor personnel updated
information on the current CWC inventory. DOE contractors have currently stopped
receiving vented containers at the CWC until this issue can be cleared up. Review
of ambient air monitor N-964 surveys indicate that radionuclide air concentrations
have been at or near ambient levels. The facility is currently pursuing a
maodification to the current NOC to reflect these conditions.



MULTI-MEDIA INSPECTION

Date: May 19, 1998

Facility: 1706 KE-Laboratory Inspection and Emission Units
E. U. Status: 1706 KE Operational Minor Stack

¢ Inspectors:

Department of Health - Cindy Grant, Johanna Berkey
Department of Ecology - Bob Wilson

+ Department of Energy Escorts:

DOE/RL - Hector Rodriguez, Dennis Bowser
+ Hanford Contractor Escorts:

WMH - Tom Frazier, Rod Jochen
+ 1706 KE Facility Escorts:

DESH - Tom Bratrod, Steven Burke, Jerry Kurtz, Gary Stevens, Rick Gant, David
Watson

+ Facility Description:
The laboratory performs nondestructive radioactivity analysis. It analyzes work
place air samples, fixed head air samples (job coverage), filler paper, waters,
and ground water samples.

+ Laboratory Analytical Capabilities:
Gross Alpha, Gross Beta, Gamma, Tritium in Water

Sample Media - Air, Water, Wipes and Soil

Quantity - Perform approximately 2,800 - 3,000 analysis per year. Most
analysis are to support 100 KE area activities

¢ Inspection Description:

Emission Unit 1706 KE was inspected. The tube to the sampling line was
pointing out of the stack. We reviewed the work package 1K-98-01311/H that
was submitted on April 22, 1998 to re-attach the line. The repair is scheduled to
be completed within the next month.



¢+ Monthly stack samples are collected. One sample is analyzed per quarter.

A grab air sample from 241-SX-105 Riser 15 collected on March 17, 1998, was
selected to evaluate the laboratory’s procedures. This grab air sample was used
to confirm a release on 241-SX-105. This sample was used to verify chain-of-
custody, analytical capabilities, and equipment performance of the 1706 KE-
Laboratory. We reviewed the analytical report of that sample and followed it
through the analytical process. The calibration, efficiency, and instrument
counting procedures were reviewed. The instrumentation was operating properly
during the time of sample analysis. The results of the past two proficiencies
testing rounds were checked. The laboratory’s performance was satisfactory.

¢ Information Requested from the Facility:

Work Package on 1706 KE Stack Probe repair order,;

Last two results of the EPA and EMSL Laboratory Inter-comparison Studies;
Sample Analysis Report for SX-105 Riser 15 collected 3/17/28;
Chain-of-Custody for SX-105 Riser 15 collected 3/17/98;

KE Counting Laboratory Sample receiving procedure.

All information was received by the close of business on May 20, 1998. All
instrumentation was in operating condition during the analysis of the sample. The
chain-of-custody of the sample was adequate. The laboratory performs limited
analytical procedures. The analyses they do perform seem to be done well.

¢ Investigation Summary:

No Inspection Issues ldentified.



Date:

MULTI-MEDIA INSPECTION

May 19, 1998

Facility: 105 N Reactor
E. U. Status: N 116 Stack Operational Minor Stack

*

Issue:

Inspectors:

Department of Health — Johanna Berkey, Cindy Grant
Department of Ecology — Bob Wilson

Department of Energy Escorts:

DOE/RL-EAP — Hector Rodriguez
DOE/RL-TWRS - Dennis Bowser

Hanford Contractor Escorts:

ERC — Ray Collins
ERC - Joe Zoric

105 N Reactor Facility Escorts:

Tom Logan

Facility Description:

The 105 N Reactor is a retired plutonium and steam-producing reactor. The
reactor stopped operating in 1987 and went to cold standby in 1989. The
reactor contains fuel fragments, sediment, and basin water. The N Basin is
under an aggressive cleanup campaign to clean up the basin and remove all
basin water, sediment, and fuel fragments by July 31, 1998. The N complex
consists of several buildings and then the main reactor building.

Inspection Description:

The inspectors reviewed the N Stabilization NOC, approved in 1994 by the
Department of Health. The NOC granted approval for several activities taking
place in the Basin. The Basin activities currently require workers to be wearing
a mask. Entry requires that individuals must have a bioassay analysis and
mask fit prior to entry. The inspectors did not enter the Basin. Video cameras
were setup in the N Basin. We did view the work in progress from a monitor
outside of the Basin. The inspectors also reviewed future activities that will take
place in the next several months and their potential permitting requirements.

Inspection of the air monitoring cabinet revealed that the vacuum gauge

calibration sticker stated it was calibrated in 1998 and was due 1997. A review of the



records revealed that the calibration date was 1998 and the due date as 1999. |t
appears that was a transcription error. Issue Closed

¢+ Requested Documents:

Survey Records for the Monoliths
Final Sediment Total Activity and Quantities

All items requested were received in a timely manner.
¢ Investigation Summary:

All inspection issues are closed.
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SUMMARY

The United States Department of Energy, Richland Operations Office (DOE/RL), intends to
install approximately forty-one new boilers in the 200 East, 200 West, and 300 Areas on the
Hanford Site. The new boilers will range in size from 10 BHP to 700 BHP corresponding to
a maximum heat input rate per boiler of approximately 0.4 mmBtu/hr to 26.3 mmBtwhr. The
boilers will replace the existing steam generation equipment and will be operated and
maintained by Johnson Controls Inc. ("The Contractor”) under contract with DOE/RL.

The new boilers will provide several benefits. The changing nature of the site has resulted in
a continual decline in steam demand. The new boiler will assist in minimizing energy
consumption by being fully automatic, appropriately sized for the steam demands, and located
near the steam end use. The expected fuel and operating costs savings are significant.
Installation of the new boilers will also reduce air pollution emissions.

Construction is scheduled to begin in late spring of 1997 and be completed in approximately
one year. Each boiler will be installed, started-up and commissioned within a 180 day period.
The existing boilers will be permanently shutdown as the project proceeds.

The use of conventional "firetube" boilers is being considered. For this design, the
sophistication of the combustion and emission controls will vary with the boilers' size. The
larger boilers with heat input rates equal to or greater than 5 mmBtw/hr will fire continuously
and modulate over a specified tumdown range. These boilers will be equipped with low-NOy
bumners and flue gas recirculation (FGR) which has been determined to be "best available
control technology" (BACT) for NOy. The total installed capacity of these boilers is over
80% of the total for all forty-one new boilers.

Smaller boilers with heat input rates less than 5 mmBtu/hr will use conventional burners and
may have limited turndown. Clean fuels (low sulfur distillate oil in the 200 Areas and natural

gas in the 300 Areas) and good combustion practices will be used to minimize emissions on
all boilers,

A PSD Review for the boiler installations will not be required. No adverse ambient air
quality impacts at the site fenceline are expected from the release of the very trace quantities
of formaldehyde. Supporting information for these conclusions is presented in this document.

Maximum emission levels as guaranteed by the boiler manufacturer are summarized in Table
S-1. A compliance assurance plan is presented involving emission testing during startup on
selected boilers to certify compliance with these guarantees. Subsequent source tests are to be
conducted on selected boilers once every five years. The Contractor will keep appropriate
operating and maintenance records. These data will be used by DOE/RL/The Contractor to
calculate individual boiler emission inventories. Annual reports will be submitted by
DOE/RL/The Contractor to Ecology consistent with current practices.



TABLE S-1

PROPOSED EMISSION LIMITS "
HANFORD 200/300 AREA STEAM PLANT REPLACEMENTS

Boilers With Heat Input Ratings Greater Than or Equal to 5 mmBtwhr

No. 2 Distillate Oil-Fired Ib/mmBtu Other Units

NOy ‘. 0.150* 115 ppm @ 3% O,

CO 0.071* 90 ppm @ 3% O,

Particulate Matter (PM,) 0.011*

VOC's (TOC) 0.013* © 30 ppm @ 3% O,

Sulfur Dioxides | 0.051 0.05% sulfur fuel oil

Natural Gas-Fired Ib/mmBtu Other Units

NOy 0.037* 30 ppm @ 3% O, :
co 0.225* 300 ppm @ 3% O, %&
Particulate Matter (PM,,) 0.012*

YVOC's (TOC) 0.013* 30 ppm @ 3% O,

Sulfur Dioxides 0.0006

Boilers With Heat Input Ratings Below 5 mmBtuw/hr

No emission limits.

Notes

* Guaranteed by the boiler manufacturer with specified distillate oil fuel.
Commercially available low-sulfur distillate otl fuel will be used in the 200 Areas.
Natural gas will be used in the 300 Area.

All boilers will be operated and maintained using "good combustion practices."
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LIST OF ACRONYMS AND ABBREVIATIONS

AAQS Ambient Air Quality Standards

AEC Atomic Energy Commission

APCD Air Pollution Control District

BACT Best Available Control Technology
BHP boiler horsepower

BOOS - burners out of service

Btu British thermal units

CAA Clean Air Act

CARB California Air Resources Board
DNSRM Draft New Source Review Manual
DOE/RL United States Department of Energy - Richland Operations
ECM energy conservation measures
Ecology Washington State Department of Ecology
EPA United States Environmental Protection Agency
ERDA Energy Research and Development Admitnistration
FGR flue gas recirculation

ft foot

g gram

gal gallon

hr hour :

kib/hr thousand pound per hour

b pounds

LEA low excess air

LNB low NOy bumer

m meter

mm millimeter

mmBtuhr million Btu per hour

1} micro

N, molecular nitrogen

NOC Notice of Construction

NO, nitrogen oxides

NSR normalized stoichiometric ratio

0&M operating and maintenance

PM particulate matter

PM,, particulate matter less than 10 microns
Ppm parts per million

psi pounds per square inch

psig pounds per square inch gauge

SCR selective catalytic reduction

SO, sulfur dioxide

SNCR selective non-catalytic reduction

t ton

TOC total organic compounds

YOC's volatile organic compounds
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SECTION 1.0

INTRODUCTION

1.1 PROJECT SCOPE

DOE/RL has contracted with Johnson Controls, Inc. to provide replacement energy
conservation measures (ECM's) at the Hanford Site. Included in the ECMs is the
decentralization of the existing power plants in the 200 and 300 Areas. The several large coal
and oil-fired boilers that service these areas will be replaced with approximately forty-one
new boilers firing either natural gas or low sulfur distillate oil.

The new boilers will be located in new annex buildings adjacent or in close proximity to the
steam's end use. The annex buildings will house individual and, in some cases, multiple
boilers. A limited number of portable boilers will also be used.

Steam is used at the site for building heat and process needs. Operations of the boilers will
be monitored and controlled from a central control facility located in the 300 Area. Data
from the facilities using the steam will be collected and used as the basis for starting and
stopping individual boilers and for regulating the firing rates of the larger boilers.

Fuel use by each boiler will be metered and recorded on a regular basis. Boiler emission
rates will be inventoried on the basis of fuel consumption and the emission factors presented
in the NOC.

Energy consumption and air pollution emission rates from the Hanford Site have steadily
declined over the last decade. The decentralization of the power plants and the change from
generating steam using coal and residual oil to cleaner fuels will facilitate this process.

1.2 IDENTIFICATION OF SITE OWNER AND OPERATOR
Approval of the NOC is to be issued to:

Mr. William A. Rutherford 509 - 376 - 7597
Site Infrastructure Division Director

U.S. Department of Energy

Richland Operations Office

P.O. Box 550

Richland, Washington = 99352



1.3 DESCRIPTION OF CHANGES
Included in the new boiler installations will be the following:

200 West Area. Eight distillate oil-fired boilers ranging in size from 80 BHP. to 350 BHP
(3.11 mmBtuw/hr to 13.66 mmBtwhr heat input). Each boiler to be equlpped with oil flow
monitoring mstrumentanon and a separate discharge stack.

The boilers w1|l be housed in five new boiler annex buildings, each with an oil storage tank.
The annex buildings will be located in close proximity to the following existing facilities:

222-8/2716 -8

234 - 5Z :
272-W /2707 -W /277 -W
283 - W / B-604

Hills Construction Complex

The 234 - 5Z annex will house three 350 BHP boilers. This will represent approximately
53% of the total 200 West Area steam generating capacity.

200 East Area. Seven distillate oil-fired boilers ranging in size from 80 BHP to 700 BHP
(3.11 mmBtwhr to 26.3 mmBtuw/hr heat input). Each boiler will be equipped with oil flow
monitoring instrumentation and a separate discharge stack.

The boilers will be housed in four new boiler annex buildings, each with an oil storage tank.
The annex buildings will be in close proximity to the following existing facilities:

225-B

242 - A
2707-E/275-E /2715 - EC
283 -E/B - 604

One portable boiler will operate in this area and be housed near the East/West Tank Farm,

The 242 - A annex will house one 200 BHP and two 700 BHP boilers. This will represent
approximately 74% of the total 200 East Area steam generating capacity.

300 Area. Twenty-six natural gas-fired boilers ranging is size from 10 BHP to 300 BHP
(0.41 mmBtu/hr to 12.25 mmBtu heat input). Each boiler will be equipped with a gas meter
and a separate discharge stack.




The boilers will be housed in seventeen new boiler annex buildings in close proximity to the
following existing facilities:

305

306 -E

318

320

323 /3760

324

325

326

327

328

331

337/337-B
382/382B/382C/382D
3705

3709 - A

3717 /3717 - B /3706
3720

A small (10 BHP) boiler will be housed within the 3745 Building. Two 100 BHP boilers will

- be housed in the mechanical room of the 329 Building.

i The 324 and 331 annex buildings will each house two 300 BHP boilers. The total from each
will represent approximately 19% of the 300 Area steam generating capacity.

Central Control Center, The central control center will be located in the 300 Area.
Operations of all the boilers will be monitored and controlied based on information received
from the facilities in all three areas.

Boiler Shutdowns. The following boilers will be permanently decommissioned as part of a
previous agreement between DOE/RL and Ecology (Agreed Order DE 96NM-087):

100 N Area Boiler #1 Foster Wheeler
Boiler #2 Combustion Engineering
Boiler #3 Combustion Engineering

200 West Boiler #1 Erie City
Boiler #2 Erie City
Boiler #3 Erie City
Boiler #4 Erie City

200 East Boiler #6 Trane



300 Area Boiler #1 Nationwide
Boiler #3  Intemnational
Boiler #4 International
Boiler #5 International

The following boilers are currently operational and will be permanently decommissioned
following completion of the new boiler installations:

200 West Babcock & Wilcox package boiler

200 East Boiler #1 Erie City
Boiler #2 Erie City
Boiler #3 Erie City
Boiler #4 Riley
Boiler #5 Riley

300 Area Boiler #2 Riley
Boiler #6 Riley

The six Wickes boilers located in the 100 KE and 100 KW Areas have been out of service
since prior to 1986 and are therefore not considered in this NOC.




SECTION 2.0

BACKGROUND INFORMATION

2.1 HANFORD SITE

The Hanford Site is located in the southeastern portion of Washington State just north of the
city of Richland (see Figure 2-1). The facilities occupy approximately 560 square miles,

The site was originally constructed and operated by the U.S. Army Corps of Engineers during
World War I to supply nuclear materials for the Manhattan Project. The facilities have since
been operated by the AEC and it successors, ERDA and DOE/RL for the production of
nuclear materials and electric power, nuclear materials research, and waste management and
research activities.

Three areas of the Hanford Site are directly involved in the proposed project: the 200 East )
and West, and the 300 Areas. (This includes the boilers which were recently shutdown under
an agreement with Ecology.) Boilers in the 100 N Area were shutdown within the last 10
years and so are considered in these analyses. The shutdown of the 100 KE and 100 KW
Area boilers occurred several years prior and are therefore not of concern,

The 200 Areas (East and West) are located near the center of the site and are isolated from
other areas of the facility. The two areas are separated by approximately five miles.

In the past, heavy industrial activities in the 200 Areas used steam to support production, for

building heating, to power turbine driven equipment, to propel waste materials through pipes,
for steam cleaning of equipment, and for backup safety systems. Steam use is now limited to
space heating, process needs, and safety systems. Demand is expected to continue to decline.

The 300 Area is located on the Columbia River close to the city of Richland. Steam is

currently used for space heating, process steam, and hot water. Many of the buildings and
production facilities in the area are scheduled for closure.

2.2  EXISTING BOILER DESCRIPTIONS

Table 2-1 presents a summary of the boilers that have operated at the Hanford Site during the
last ten years. The following sections describe their design and operating histories.
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TABLE 2-1
HANFORD SITE BOILER DESCRIPTIONS (August 1996)

M

Emission Operational Fuels Rated Steam Conditions
Area/Boiler  Point = Manufcturer Years Emission Heat Input
LS Numbsr Start End  Startup Change Year Controls  (mmBtu/h) Flow © Press
(kibhr)  (psi)
100 N
#1 1 Foster 1961 1990 #60il None --- | 500 600
Wheeler :
#2 and #3 2 Combustion 1962- 1990 #6 0il None --- 200-250 ---
Engineering 1964 (each)
200 East
#1 to #3 11 Erie City 1944  #3-1994 Coal None  --- Baghouse 102 (each) 80 (each) 225
#4 and #5 11 (also) Riley 1954 --- Coal None --- Baghouse 102 (each) 80 (each) 225
#6 18 Trane 1984 1989 #20il None --- 05%S 112.5 75 .=
200 West
#1 to #3 12 Erie City 1944 1995 Coal  None --- Baghouse 102 (cach) 80 (each) 225
#4 12 (also)  Erie City 1948 1995 Coal None  --- Baghouse 102 80 225
21 Babcock & 1995 “-- #20il None --- BACT+ 64 50 225
Wilcox 0.05% S
300
#1 19 Nationwide 1989 1996 #6 0il --- .- 84 --- 95
# 4 Riley 1971 ---  #60il #20il (see text) 140 100 150
#to#s 5,6 +7 International 1985 #3.1994 Coal None --- 56 (each) 40 (each) 150

1989

#6 8 Riley 1958 ---  Coal #60il (see text) 102 80 150



2.2.1 100 N Area Steam Plant

The 100 N Area is located on the Columbia River in the northemn portion of the site. Steam

was used to support a nuclear reactor and supply backup electric power until the 100 N
Reactor's shutdown in 1990. The 100 N boilers are located in the 184 N Building.

Three boilers were used. The No. 1 Boiler is a Foster Wheeler unit with a steam generating
capacity of 500,000 Ib/hr at 600 psig using No. 6 residual oil as a fuel. No. 2 distillate oil
was used for startup. This boiler, the largest on the Hanford Site, was installed in 1961,
completely refurbished in 1985, and removed from service in 1990.

. Two identical Combustion Engineering Boilers are located in the 184 N Building Annex. The
boilers are also relatively large, each having a capacity of 250,000 Ib/hr using No. 6 residual
oi} as fuel. No. 2 oil distillate oil was used for startup. Operations of these boilers were also
discontinued in 1990.

2.2.2_ 200 Area Steam Plants

The:200 Area steam plants are located in the 284W and 284E buildings in the 200 West and
East Areas, respectively. At the time of their construction in 1944, the two boiler houses
were identical. Each boiler house was equipped with three Ene City boilers (Boilers Nos. 1,
2 and 3 in each plant) firing coal, each with a rated capacity of 80,000 Ib/hr steam flow.

Other boilers were added or removed from the two plants as the steam demands of the
individual areas changed. The two plants operated independently until 1989 when a cross-site
tie line was installed. This change allowed either plant to supply the entire demand of both
areas.

Two coal-fired Riley boilers (Nos. 4 and 5) were added to the 200 East boiler house in 1954,
The boilers fired coal and were of similar size as the three existing Erie City boilers. A
common baghouse system for the five boilers was added in 1980 and remains operational.

All five boilers remained in service through 1994 when the No. 3 Erie city boiler was
shutdown for repairs. The boiler has not been operated since. The four other coal fired
boilers remain operational. Due to the common discharge system, the five coal-fired 200 East
boilers are grouped together for emission inventories and considered as one emitting source,

A backup package boiler (No. 6) manufactured by the Trane Company was added to the 200
East Area in 1984. The boiler fired No. 2 distillate oil until it was removed from service in
1989.




Changes were also made in the 200 West Area. An additional Erie City boiler (No.4) was
added in 1948 and a Riley boiler in 1952. Both boilers fired coal and had a capacity of
80,000 1b/hr, similar to that of the original three Erie City boilers. The Riley boiler did not
remain in the 200 West Area, however, and was soon moved to the 300 Area where it is now
operates as Boiler No. 6. A common baghouse system was added in 1980 serving the four
coal-fired boilers. Reduced steam demands in the 200 West Area and the availability of the
cross-site tie resulted in the closure of the 200 West Steam Plant in 1995.

A new packa.ge boiler was installed in the 200 West Area in 1995. The boiler is equipped
with BACT for NOy control and burns very low sulfur (0.05%) distillate fuel oil. Operating
hours are limited by its permit.

Only the four coal-fired boilers (Erie City Boilers Nos. 1 and 2 and Riley Boilers Nos. 4 and
5) in the 200 East Area and the Babcock & Wilcox package boxler in the 200 West Area
remain in service,

2.2.3 300 Area Steam Plant

The 300 Area steam plant was built in 1944 and originally equipped with two Edgemoor coal-
fired boilers. The boilers have been removed and replaced.

As mentioned above, a Riley boiler was moved from the 200 West Area to the 300 Area in
1958. The boiler (designated as No. 6) was converted from coal to oil-firing in 1971. A
second oil-fired Riley boiler (designated as No. 2) was installed at that time. The latter
replaced one of the original Edgemoor boilers. Both boilers initially used residual fuel oil but
were switched to No. 2 diesel in 1972 and back to residual oil prior to October, 1979,

Three coal-fired boilers were installed between 1949 and 1965. One was manufactured by
Babcock & Wilcox, the other two by Riley. These three boilers were removed in 1985 and
replaced with three coal-fired boilers built by International. These boilers (designated as Nos.
3, 4 and 5) were used until 1989. Only one of the three (No. 3) has been operated since and
that was for test bumns in April and June of 1994,

The other original Edgemoor boiler (No. 1) was replaced by an Erie City coal-fired boiler in
1964 and subsequently with an oil-fired package boiler manufactured by Nationwide in 1989,
The Nationwide boiler is designated as Boiler No. 1. The boiler fired residual oil and
operated until January 1996 when it was removed from service.

Only the two oil-fired Riley boilers remain in service in the 300 Area.



2.3 CURRENT EMISSION INVENTORIES
23.1 Annual Emission Rates

Annual emission inventories for the boilers are available from 1986 to the present. A
summary of the site-wide annual emission rates for the seven criteria pollutants is presented in
Table 2-2. Included in Appendix A are breakdowns of the annual emissions by individual
boilers or groupings of boilers. (The DOE/RL emission inventories are contained in a
separate binder provided to Ecology.)

The steady decrease in steam use and fuel consumption have resulted in a steady decline in
all pollutants. In the most recent calendar year (1995), the emissions of NOy was 277
tons/year representing a decline of more than 70% from the emission inventory of 1986.
Similarly, SO, annual emissions from the Hanford Site have decreased by over 75% in ten
years.

The declines in combustible emissions (CO, PM;, and Total PM) have also been dramatic,
representing an overall 70% reduction in these pollutants.

2.3.2 Monthly Emission Rates

Monthly emission inventories are also available. For purposes of these analyses, the monthly
inventories for July 1994 through June 1996 for NOy and CO have been grouped into
quarters and are reported in Appendix C. These represent the most recent emissions data for
these pollutants as compiled over the the last 24 months. The data for calendar year 1996
should be considered as preliminary as they have not been validated.

24 COMPLIANCE WITH REQUIREMENTS

2.1.4 Ambient Air Quality
The Hanford Site is located in an area that is attainment for all criteria pollutants.

Analyses of the impacts of the proposed changes on ambient air quality for the criteria
pollutants were not requested by Ecology as part of the NOC.

24.2 Previous PSD Reviev}s

The Hanford Site is considered as a major source for purposes of PSD reviews.

10
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SECTION 3.0

PLANNED NEW BOILER INSTALLATIONS

3.1 BOILER DESCRIPTIONS

Presented in Table 3-1 is a listing of the boilers planned for installation at the Hanford Site.
Forty-one boilers are to be installed ranging in size from 10 BHP to 700 BHP. The
corresponding range in heat input rate (corrected for the changes in boiler efficiency with
capacity and fuel type) is 0.41 mmBtu/hr to 26.3 mmBtwhr, It is expected that the boilers
will be of a conventiona! "firetube" configuration similar to that shown in Figure 3-1. Other
boiler arrangements are under consideration.

As indicated in Table 3-1, the sophistication of the firetube boilers' combustion controls and
the available turndown increase with increasing boiler size. The smaller boilers (below 20
BHP) operate at one firing rate, that is, in either the full on or totally off firing position.
There is no tundown capability on these boilers. Intermediate sized boilers (up to and
including 80 BHP) operate at two firing level (low and high) which allows only limited steam
generation modulation. Boilers with capacities in excess of 80 BHP will have full modulating
capabilities and operate from 1/4 or 1/8 capacity up to full load depending on the fuel type.

3.2  FIRING EQUIPMENT

All boilers will be equipped with a single burner firing either natural gas or distillate oil.
(Dual fuel firing capability will not be available.) The larger burners (with firing rates equal
to or greater than 5 mmBtwhr) will be equipped with low-NOy, burners with FGR (see the
NOx BACT Analysis in Section 5).

The bumers on the smaller boilers (less than 5 mmBtwhr heat input) will be standard designs
that operate using good combustion practices.

33 FUELS

The boilers operating in the 300 Area will fire natural gas. Boilers operating in the 200
Areas will burn distillate fuel oil. None of the boilers will have dual-fuel firing capability.

13



TABLE 3-1
PLANNED BOILER ADDITIONS

Operating Heat Thermal

Fuel Size Pressure  Total Firing Turn Input Efficiency
(BHP) (psig) - Control down (mmBtuwhr) (%)
Natural . 10 15 2 on-off 1:1 0.41 81
= 15 15 1 on-off 1:1 0.62 81
30 15 2 lo-hi-lo 3:1 1.24 81
40 15 1 lo-hi-lo 3:1 1.65 81
50 15 1 lo-hi-lo 31 2.07 81
60 15 2 lo-hi-lo 31 250 81
80 15 I full mod 4:1 3.27 82
100 15 6 full mod 4:] 3.97 84
125 15 3 full mod 4:1 5.03 83
150 15 14 full mod 4:1 5.96 84
200 15 to 100* 2 full mod 4:1 7.89 85
300 50 to 100* 4 full mod 8:1 12.25 82

Total 26
No, 2 80 15 2 full mod 4:1 in 86
1:‘)‘5' 150 15t%100* 2  fullmod 41 5.74 87
200 15 to 100* 5 full mod 4:1 7.59 86
250 15 to 100* 1 full mod 8:1 9.51 88
350 60 3 full mod 8:1 13.66 86
700 15 2 full mod 8:1 26.30 89
Total 15

* Depending on the steam use requirements

14



FIGURE 3-1 FIRETUBE BOILER
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The distillate fuel oil used will be that commercially available in the Richland area. A typical
analysis of this oil is presented in Appendix E. Of interest are the fuel oil's sulfur, nitrogen
and ash contents as they directly affect SO,, NOy and particulate emissions. The maximum
sulfur content of the oil will be limited to 0.05% (500 ppm by weight). The oil's nitrogen
content is less certain but is expected to range from 0.001 % to 0.04 % (10 ppm to 400 ppm
by weight). The fuel oil will also be low ash. The maximum ash content will be 0.01% (by

weight).

34 LOCATIONS AND OPERATIONS

Most of the new boilers will be housed in new annex buildings. In some cases multiple

boilers that serve multiple facilities will be housed together. The locations of the new annex -

buildings are identified by their respective end-use service buildings. Unless otherwise
indicated, the boilers will be available for year round operation.

200 West Area.  The area will be serviced by eight distillate oil-fired boilers ranging in size
from 80 BHP to 350 BHP. The boilers and associated facilities are identified in Table 3-2.

The distribution of the boilers in the area is shown in Figure 3-2. The largest concentration
of boilers will be the three 350 BHP units serving the 234-5Z Building in the PFP Complex.

200 East Area. Seven distillate oil-fired boilers are to be installed in this area (see Table 3-
2). These include the two largest boilers (700 BHP each) associated with this project. The
general locations of the boilers in the area are shown in Figure 3-3. The two large boilers
will service the steam demands of the 242-A evaporator and be housed along with a 200 BHP
boiler.

300 Area. The largest number of boilers will be in this area. Twenty-six natural gas-fired
boilers are to be installed ranging in size from 10 BHP to 300 BHP. Details on the boiler
locations are presented in Table 3-3. The boilers will be located throughout the 300 Area as
shown in Figure 3-4. '

3.5 POTENTIAL TO EMIT

Estimates of the potential to emit have been made for each boiler based on maximum
continuous operations (8760 hours per year) at full load using the emission factors presented
in Table 3-4. A breakdown of each pollutant by area is presented in Table 3-5. The
calculated annual criteria pollutant emission rates from each individual boiler are given in
Appendix B.

Emission factors are based on guaranteed emission rates provided by the boiler manufacturer

(Appendix F) and a review of information developed by the EPA (AP-42), CARB and other
regulatory agencies. The emission factors used are presented in Table 3-4.

16
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TABLE 3-2
BOILER LOCATIONS IN THE 200 AREAS

L

Fuel Area Size | Building Location Number
(BHP) Needed
No. 2 200 West 80 Hills Construction Complex 1
Fuel 01l 200 283-W / B-604 1
200 222-S / 2716-S 2
250 272-W / 2707-W / 277-W 1
350 234-5Z 3
No. 2 200 East 80 2707-E / 275-E / 2715-EC 1
FUsLOit 150 East/West Tank Farm* 1
150 225-B 1
200 283-E / B-604 1
200 242-A 1
700 242-A 2

m
*  Portable boiler '



TABLE 3-3

BOILER LOCATIONS IN THE 300 AREA

Fuel Size Building Location Number Needed
* (BHP)

Natural 10 3709-A 1
S 10 3745* 1
15 3705 1

30 318 1

30 328 1

40 305 1

50 323 /3760 1

60 337/337-B 2

80 3717/ 3717-B / 3706 1

100 326 2

100 325 2

100 329* 2

125 3720 1

125 320 2

150 306-E 1

200 382 /382B /382C /382D 1

200 327 1

300 324 2

300 331 2

[T e

* To be housed within steam use building

18
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TABLE 2-2
HANFORD SITE BOILERS
ANNUAL CRITERIA POLLUTANT EMISSION INVENTORIES
(ty)
i
" Year NOy SO, co PM,, Total PM Ozone Lead
(VOC's)

1986 934 2341 294 54 68 4 0.8
1987 726 1588 249 19 27 3 0.6
1988 888 1996 300 17 31 4 0.7
1989 560 1380 178 30 38 2 0.5
1990 426 1070 134 25 31 2 0.4
1991 392 977 124 22 28 2 03
1992 361 872 116 18 23 1 03
1993 400 775 128 21 26 2 03
1994 343 697 . 110 17 22 1 03
1995 277 544 87 16 20 1 02




It is understood that a complete PSD Review was conducted for the Hanford Site in 1980.
Administrative changes to the PSD Review were made in January of 1987. The changes did
not involve the addition or deletion of emission sources or changes to the emission quantities,

w/

The netting analyses contained in Section 4 will demonstrate that the changes in criteria
pollutant emissions will not be significant. A PSD review for these changes will not be
required.

2.4.3 Toxic Air Pollutants

An analysis of the ambient air quality impacts of formaldehyde emissions has been included
in this document (see Section 6) as requested by Ecology. Analyses show that no significant
health risk from this toxic air pollutant will result from the planned changes.

. 244 Visibility Impacts

All Class I areas are more than 100 km (62 miles) from the Hanford Site. Therefore, no
modeling was performed and no visibility impacts to Class I areas are expected.

12
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TABLE 3-4

EMISSION FACTORS USED
. |
Size Emission Referenced
Pollutant  Fuel Range Factor AP-42 Comments
(BHP) (Ib/mmBtu) Table
NO, Gas <125 0.100 142  85ppm @3% O,
125 + 0.037 1.4-2 LNB w/FGR (30 ppm @ 3% O,)
0Oil < 150 0.180 1.3-2 140 ppm @ 3% 0,
150 + 0.150 1.3-2 LNB w/FGR (115 ppm @ 3% O,)
SO, Gas All 0.006 1.4-2 Accepted
Qil All 0.051 1.3-2 0.05% sulfur distillate oil
co Gas All 0.225 142 300 ppm @ 3% O,
H - 0
fff“;: Oil All 0..071 1.3-2 90 ppm @ 3% O,
ey
PM,, Gas All 0.012 1.4-1
0il All 0,011 1.3-7 The boiler manufacturer considers
all PM as less than 10p
Total Gas All 0.012 1.4-1
PM .
Oil All 0.015 1.3-7
YOC's Gas Al 0.013 1.4-3 30 ppm @ 3% O,
(ToC) Oil All 0.013 1.3-4 30 ppm @ 3% O,
Lead Gas All 0 --- VCAPCD Documentation
oil All 8.9 x 10 1.3-11

19
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TABLE 3-5
NEW BOILERS' POTENTIAL TO EMIT

(vy)
#‘
Area NOy SO, co PM,;, - = Total PM Ozone Lead
(VOC)
200 West 50.58 17.06 23.75 3.68 5.02 435 0.003
(Distillate Oil)
200 East 54.72 18.47 25.71 3.98 5.43 41 0.003
(Distillate Oil)
300 31.29 0.33 123.68 6.60 6.60 7.15 0
(Natural Gas)
Totals 136.59 35.85 173.14 14.26 17.04 16.20 0.006
PSD Threshold 40 40 100 15 25 40 06
Exceed ? Yes No Yes No No No No

#




The emission guarantees presented in Appendix F are intended to be practical minimums
based on the size and type of boilers to be used, and the available fuel quality information. It
is understood that the guaranteed NOy, levels for distillate oil firing are the lowest ever made
by the manufacturer for these applications.

3.5.1 Discussion of Emission Factors for Natural Gas Fired Firetube Boilers

NOy Emissions. Sufficient FGR will be used to control NOy emissions to 30 ppm (0.037
Ib/mmBtu) on the boilers with maximum heat input rates greater than or equal to 5 mmBtu/hr.
Increased levels of FGR could be considered, however, as discussed in Section 5, the net
decrease in NOy emissions would not be cost-effective. NOy emissions on the smaller
boilers will be controlled by good combustion practices to 80 ppm (0.10 Ib/mmBtu). This is
consistent with AP-42 uncontrolled values.

SO, Emissions. The sulfur content of natural gas is negligible.

CO Emissions. Control of CO emissions requires tuning the burner hardware, combustion
controls, and excess air levels. Natural gas-fired boilers are normally "tuned” so that CO
levels are between 200 ppm to 400 ppm. (This is supported by the CARB emission factors
presented in Appendix D). This level is the basis for the 300 ppm (0.225 1b/mmBtu)
manufacturer's emission guarantee given in Table 3-4.

AP-42 emission factors do not agree with these values. CO levels are listed as 21 1b/10%F°
(30 ppm) and 15 to 37 Ib/10°> (20 to 50 ppm) for uncontrolled and controlled (low-NOy)
firing, respectively. These emission levels are not practical for boilers of this size and type.
In addition, simultaneous control of NOy, and CO to the levels given in AP-42 would require
high levels of excess air (to control CO) and FGR (to control NOy). As discussed in Section
5, the additional capital and operating costs required for increased levels of FGR are not
justified by the emission reductions. -

Particulate Matter and VOC Emissions for Natural Gas-Firing. PM and VOC emissions
increase as NOy emissions decrease. Particulate matter from natural gas combustion consists
of unburned combustibles (soot and hydrocarbons). The application of more stringent NOy,
controls will tend to increase these emissions.

AP-42 does not provide a PM emission factor for low-NOy natural gas-firing . An
uncontrolled emission factor for total particulate matter (assumed to be all PM,,) is given as
12 1b/105 £t (0.012 Ib/mmBtu). This emission rate has been used in Table 3-4 and is '
guaranteed by the boiler manufacturer for the boilers with heat input rates greater than or
equal to 5 mmBtuw/hr at full load firing conditions. Good combustion practices will be
required to maintain control of PM levels on all boilers since the application of FGR and the
low firing temperatures on the smaller boilers would be expected to adversely affect these
emissions.
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VOC emissions (expressed as TOC's) are listed as 8.0 ib/10° £ (0.008 Ib/mmBtu). This level .
is not practical nor will it be achievable under low-NOy, operation. An emission level of 30 ,,_)
ppm (0.013 Ib/mmBtu) has been guaranteed and will provide an appropriate operating margin o
for all boilers.

Lead Emissions. AP-42 has no data for lead emissions for natural gas combustion.
Information from Ventura County APCD (see Appendix G) has been used to confirm that
there are no lead emissions and that "zero" is an appropriate emission factor.

3.5.2 Discussion of Emission Factors for Distillate Qil Fired Firetube Boilers

NOy Emissions. NOy emissions from distillate oil-firing depend on the fuel nitrogen content
and the degree of combustion staging applied (see Section 5). AP-42 does not provide an
emission factor for controlled combustion conditions. The emission factor presented in Table
3-4 for the larger boilers (heat input rates greater than or equal-to 5 mmBtu/hr) applies BACT
(low-NOy, burners and FGR) and is guaranteed by the boiler manufacturer. This emission
factor is also consistent with the information received from CARB (see appendix D).

An NOy emission factor of 140 ppm (0.180 Ib/mmBtu) has been applied to the smaller oil-
fired boilers. This is higher than the uncontrolled value presented in AP-42 and reflects the
available fuel conditions and the non-continuous operations of these boilers.

SO, Emissions. A 0.05% sulfur fuel will generate 0.051 Ib/mmBtu SO, emissions. Q =

CO Emissions. Application of good combustion practices generally results in CO emission
levels on distillate oil firing that are below that of natural gas firing. In many cases, the
boiler will "smoke" well before there is an appreciable level of CO.

Uncontrolled CO for distillate oil combustion is listed in AP-42 (Table 1.3-2) as 5 1b/10° ga!
which is the equivalent of 0.036 lb/mmBtu (approximately 45 ppm). The use of this emission |
factor is questionable. While it may be possible to have CO levels in this range on very large
and continuously fired boilers without NOy, controls, CO levels on boilers with low-NOy

firing will be higher. (This is discussed in AP-42, however, no CO emission factor is given.)
The smaller boilers would also have difficulties achieving these levels due to their "on-off™
operations cooler temperatures.

The CO emission factor guaranteed by the manufacturer is 90 ppm (0.071 Ib/mmBtu). This is
intended to provide a practical margin for low-NOy, firing on the larger boilers. It has also
been applied to the smaller boilers to account for their non-continuous operation and relatively
low temperatures. The application of good combustion practices and periodic tune-ups will
be required on all boilers to maintain control of CO emissions.
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Particulate and VOC Emissions. Particulate emissions are highly dependent on the sulfur and
ash contents of the fuel. Incomplete combustion generates carbonaceous ash (soot) that can
also be significant. VOC emissions result solely from incomplete combustion.

The AP-42 PM emission factor for industrial and commercial boilers is 2 1b/1000 gal equal to
0.0143 1b/mmBtu (Tables 1.3-7 and 1.3-8). PM,, emissions account for 55% on commercial
boilers resulting in an emission factor of 0.0079 lb/mmBtu. 50% of the total particulate on
the larger industrial boilers is PM,, with an emission factor of 0.0071 Ib/mmBtu.

Uncontrolled VOC emission factors (expressed as TOC) emission factors are 0.252 1b/1 03 gal
(0.0018 Ib/mmBtu) and 0.556 1b/10° gal (0.004 Ib/mmBtu), respectively, for industrial and
commercial boilers (see Table 1.3-4).

While AP-42 does not present controlled emission factors, it does mention that "...
combustion modifications which reduce the combustion efficiency will most likely increase
the concentrations of organic compounds ...". As with CO, it would be expected that the PM,
PM,, and VOC emission factors will increase with low-NOy operations. Some adjustments
to the emission factor for the small, non-continuously fired boilers will also be required.

The lower the distillate oil ash content, the lower the particulate emissions. Unfortunately,
efforts to locate a distillate oil fuel supply in the Richland area with exceptionally low ash
levels (less than 0.01%) have been unsuccessful. The ash content quoted by all suppliers is
0.01% which is standard for low-sulfur distillate No. 2 fuel oils. This value has been used as
the basis for the PM and PM,, emission factors.

The consequence of low-NOy operation on the larger boilers, non-continuous firing of the
smaller boilers and the oil fuel's ash content are emission factors for PM, PM,, and VOC's
higher than those listed in AP-42.

Lead Emissions, The AP-42 emission factor for distillate oil-firing is 8.9 x 10 Ib/mmBtu
(Table 1.3-11).
3.5.3 PSD Significance

Table 3-5 includes the PSD Significance thresholds as established by the EPA and required by
the CAA. These values are published in 40 CFR 52.21(b)(23).

As indicted, only the potential annual emissions for NOy and CO exceed their respective PSD
Significance Levels, As discussed in the next section, these emissions will be sufficiently off-
set by the emissions reductions associated with the boilers that have been or will be
decommissioned at the Hanford Site.
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SECTION 4.0

EMISSIONS NETTING ANALYSES

Since the Hanf:ord Site is a major source, a PSD review would be required for any changes
that would result in 2 net increase in a criteria pollutant above the prescribed threshold level.

Based on the data given in Table 3-5, the potential emission levels for NOy and CO resulting
from the installation of the new boilers exceed their PSD Significance thresholds, The
increase in emissions of all other criteria pollutants are below their thresholds.

Several boilers have or will be retired once the new boilers are operational. Ecology
approved procedures allow the emission "credits” from these actions to apply against increases
in emissions that are above the threshold levels. This process is termed "netting.” A PSD
review is not required if the net change in emissions is below the threshold.

4.1

NETTING PROCEDURES

Netting involves accounting for all appropriate increases and decreases in emissions that have
or will occur over a prescribed time period. Netting procedures are outlined in the EPA's
Draft New Source Review Manual. The procedures can be summarized as:

1.

The proposed charige must result in an emission increase (or increases) that exceed
PSD thresholds. Only the pollutant(s) that exceed their threshold levels are considered
in the netting process.

All source-wide emission increases and decreases that have or will occur within a
"contemporaneous” time period are considered. (An exception is made for emission
changes involved in previous PSD actions.)

Using EPA procedures, the contemporaneous period extends back five years prior to
the start of construction and through the installation and startup of the changes.
Ecology considers the contemporaneous time period as extending back ten years prior
to the start of construction and through installation and startup of the proposed
changes. This shakedown period must be completed within 180 days of the start of
construction.

25



4, Changes must be "creditable”, i.e., be federally-enforceable at the time it occurred, or
have been continuously maintained and can be made federally-enforceable prior to
completing the proposed change, that is, within the 180 shakedown period.

5. Emission changes are calculated as (1) the potential to emit for actions that increase
emissions and (2) the actual emissions for actions that reduce emissions. Actual
emissions are based on the 12-month average of the inventoried emissions over the last
two operating years (or 24 months) prior to the emission reduction.

6. The net change in emissions (the summation of the increases and decreases in
emissions) that occurs during the contemporaneous period determines whether or not a
significant increase will occur as a result of the project. If the net change is less than
the PSD Significance threshold, then a PSD review is not required based on that
pollutant. :

7. The netting analyses are conducted individually for each poliutant identified in #1
above.

42 NETTING ANALYSES FOR NOy AND CO

Receipt and instatlation of the first of the new boilers is currently scheduled late spring 1997.
Completion of startup and commissioning activities for these boilers is expected within the
180 shakedown period. Additional boilers will be installed subsequently over the next several
months. It is expected that the startup and shakedown periods for each boiler will be
completed within the 180 day period. The installation of all forty-one boilers is expected to
be completed within one-year. For purposes of these analyses, the contemporaneous period
will extend from the spring of 1987 to the summer of 1998.

Several changes to boilers operating on the site have occurred over the last ten years. These
changes were described in Section 2.2 and are summarized in Table 4-1. Several boilers have
or will be shutdown as part of the Ecology Agreed Order DE 96NM-087. This action makes
these shutdowns federally enforceable, and thereby creditable for the netting calculations.

It is understood that the remaining boilers at the Hanford Site will be permanently removed
from service following completion of the new boiler startups and commissioning. These
actions, once made federally enforceable, will also be creditable to the netting calculations.

The creditable emission decreases described in this section are based on the actual emissions
as inventoried by DOE/RL during the last two years of the boilers' operation. For the boilers
removed from service before 1995, creditable emissions are the average of the last two full
calendar operating years. The annual emissions data inventories for calendar years 1986 to
1995 for each boiler are presented in Appendix A.
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TABLE 4-1

BOILER CHANGES DURING THE CONTEMPORANEOUS PERIOD
e ——

Year Description of Change
1989 Installed Boiler #1 (Nationwide boiler) in the 300 Area
1989 Shutdown Boilers #4 and #5 (International boilers) in the 300
Area
1989 Ceased operations of Boiler #6 (Trane boiler) in the 200 East
Area
1990 Ceased operations of Boilers #2 and #3 (Combustion Engineering
boilers) in the 100 N Area
1990 Removed from service Boiler #1 (Foster Wheeler boiler) in the
100 N Area
1994 Last operated Boiler #3 (International boiler) in the 300 Area as 2
test of backup capability
1995 Installed Babcock &Wilcox package boiler in the 200 West Area
1995 Closed facility housing Boilers #1, #2, #3, and #4 (Erie City
boilers) in the 200 West Area
1996 Removed from service Boiler #1 (Nationwide boiler) in the 300
(January) Area
1997/1998 Install 41 new boilers in the 200 East, 200 West and 300 Areas
1997/1998 Shutdown Boilers #1, #2, and #3 (Erie City boilers), and Boilers
#4 and #5 (Riley boilers) in the 200 East Area
1997/1998 Shutdown Boilers #2 and #6 (Riley boilers) in the 300 Area
1997/1998

Shutdown the Babcock &Wilcox package boiler in the 200 West
Area .

e |
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For those boilers retired subsequent to 1994 or that will be decommissioned as part of this
project, the actual emissions are based on the average of the two twelve month periods
extending from July 1994 through June 1996. The quarterly NOy and CO data for this period
are presented in Appendix C. These data have been used as the basis for the netting analyses.

42.1 NOy Emissions Netting Analyses

Presented in Table 4-2 is a summary of the potential NOy emission increases and actual
emissions decreases that have occurred or will occur over the contemporaneous period. A net
decrease in NOy, emissions of 169 t/y is projected with the new boiler installation based on
Ecology's ten-year contemporaneous period. Based on EPA's five-year contemporaneous
period, the net change in NOy emissions is a decrease of approximately 142 tfy.

The negative net change in NOy emissions is below the 40 t/y PSD threshold for NOy and is,
therefore, not significant. A PSD review based on NOy will not be required.

422 CO Emissions Netting Analyses

Presented in Table 4-3 is a summary of the potential CO emission increases and actual
emissions decreases that have occurred or will occur over the contemporaneous period.

A net increase in CO emissions of 57 t/y is projected with the new boiler installation based
on Ecology's ten-year contemporaneous period. Based on EPA's five-year contemporaneous
period, the net change in CO emissions is an increase of 86 tly.

The net increase using either contemporaneous time period is below the PSD Significant CO

threshold of 100 t/y. The net change in CO emissions is therefore not significant and a PSD
review based on CO will not be required.
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TABLE 4-2

CONTEMPORANEOUS NO, EMISSION CHANGE SUMMARY

Potential Actual
Description of Change Year Emission Emission
Increase  Decrease
(ty) (ty)
Installed Boiler #1 in the 300 Area 1989 132.3
Shutdown Boilers #4 and #5 in the 300 Area 1989 574
Ceased operation of Boiler #6 in the 200 East Area 1989 0.9
Ceased operation of Boilers #2 and #3 in the 100 N 1990 70.3
Area
Removed from service Boiler #1 in the 100 N Area 1950 30.6
Last operated Boiler #3 in the 300 Area as a test of 1994 0.5
backup capability
Installed Babcock & Wilcox package boiler in the 1995 6.0
200 West Area
Closed facility housing Boilers #1, #2, #3, and #4 in 1995 79.4
the 200 West Area
Removed from service Boiler #1 in the 300 Area 1996 22.0
(January)
Install 41 new boilers 1997/1998 136.6
Shutdown Boilers #1, #2, #3, #4 and #5 in the 200 1997/1998 150.8
East Area
Shutdown Boilers #2 and #6 in the 300 Area 1997/1998 313
Shutdown Babcock &Wilcox package boiler in the 1997/1998 0.4
200 West Area
Totals (Ecology's 10 Year Contemporaneous Period) 2749 443.6
Net Change 168.7 tly
Decrease @ -----  -----
Totals (EPA's 5 Year Contemporaneous Period) _ 142.6 284.4
Net Change 141 .8 ty
Decrease

29



TABLE 4-3

CONTEMPORANEOUS CO EMISSION CHANGE SUMMARY -

A
L~ " ]
Potential Actual
Description of Change Year Increased Decreased
Emissions Emissions
(t7y) (t’y)
Installed Boiler #1 in the 300 Area 1989 12.0
Shutdown Boilers #4 and #5 in the 300 Area 1989 21.0
Ceased operation of Boiler #6 in the 200 East Area 1989 0.2
Ceased operation of Boilers #2 and #3 in the 100 N 1990 17.6
Area
Removed from service Boiler #1 in the 100 N Area 1990 2.8
Last operated Boiler #3 in the 300 Area as a test of 1994 02
backup capability
Installed Babcock &Wilcox package boiler in the 1995 1.5
200 West Area
Closed facility housing Boilers #1, #2, #3, and #4 in 1995 27.6 _
the 200 West Area gﬁ
. i
Removed from service Boiler #1 in the 300 Area 1996 2.0 ¥
(January)
Install 41 new boilers 1997/1998 173.1
Shutdown Boilers #1, #2, #3, #4, and #5 in the 200  1997/1998 55.2
East Area
Shutdown Boilers #2 and #6 in the 300 Area 1997/1998 3.1
Shutdown Babcock & Wilcox package boiler in the  1997/1998 0.1
200 West Area
Totals (Ecology's 10 Year Contemporaneous Period) 186.6 129.8
Net Change 56.8 tly
Increase @ -----  -----
Totals (EPA's 5 Year Contemporaneous Period) 174.6 88.2
Net Change 86.4 ty
Increase
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SECTION 5.0

BACT DETERMINATIONS FOR NOy and SO,

Ecology has requested a determination of "Best Available Control Technology” (BACT) for
NOy. BACT represents the maximum degree of reduction that is achievable for a source
considering technical, economic and environmental factors. In many instances, BACT has
been previously established based on determinations conducted on other, similar sources. In
cases where it has not been established, a BACT determination js conducted using the
particular circumstances of the case.

Based on a review of both the EPA's and CARB's BACT/LEAR Cl;aaringhouse bulletin
boards, BACT has not been established for the size and type of boilers being considered.

Consequently, BACT determinations have been made using the step-wise "top-down"
procedures described in EPA's New Source Review Workshop Manual. A baseline BACT
level is assumed. All more effective control technologies are evaluated starting with the most
effective and working down. This includes all applicable technologies. Control techniques
that are not technically feasible are then eliminated. The cost of the remaining technologies is
then determined. Control technologies with unacceptable cost-effectiveness levels are
discarded. The technology remaining with the highest reduction performance is BACT. If all
control technologies fail either the technical or economic criteria, then the baseline is BACT.

Baseline BACT (least acceptable level of control) has been taken to be:

Pollutant Boiler Heat Input Rate Baseline BACT

NOy Greater than or equal to 5 mmBtu/hr Low-NOy Bumners with FGR
NO, Less than 5 mmBtuwhr Good Combustion Practices
SO, All boilers 0.05% Sulfur Distillate Oil

BACT for the other criteria pollutants (CO, PM,,, total PM, and VOC's) has been taken to be
the application of good combustion practices. This is generally accepted by regulatory
agencies throughout the U.S. for boilers not subject to specific regulatory limits.

Reference is made to information obtained from CARB (see Appendix D). This document

provides useful information and control cost-effectiveness data for boilers of the size and type
to be installed on the Hanford Site and was the only such document identified.
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5.1 - AVAILABLE NOy CONTROL TECHNOLOGIES
5.1.1 NOy Formation and Uncontrolled NOy Emission Levels

NOy, is formed during combustion by the oxidation of nitrogen contained in the combustion’
air and that bound into the fuel’s organic structure. The amount of NOy emitted depends on
the concentration of reactants (oxygen and nitrogen), the reaction temperature, and the
available residence time. Efforts to control NOy emission levels involve adjusting the design
or operation of the combustion process to beneficially affect one or more of these parameters.

Theimal NOy. The NOy, formed during natural gas combustion is due entirely to high
temperature reactions between the oxygen and nitrogen in the combustion air. These
reactions are very sensitive to temperature and produce appreciable NOy, at temperatures in
excess of 2800°F. The quantity of NOy increases exponentially at higher temperatures.
Uncontrolled NOy, levels for the boilers involved in the project are on the order of 80 ppm
(0.10 Ib/mmBtu). NOy emissions can be reduced by cooling peak flame temperatures
provided that flame stability and complete combustion are not adversely affected.

Distillate oil combustion also generates flame temperatures high enough to produce NOy.
The physical arrangement of the oil flame results in Thermal NOy levels higher than on
natural gas and less affected by reduced flame temperatures.

Fuel-Bound NOy. The conversion (oxidation) of nitrogen in the fuel also forms NOy. The
trace quantities of nitrogen in the oil are released and react as the oil droplets vaporize in the
"near burner® region. The nitrogen reacts with either oxygen to form NOy or with another
nitrogen atom to form molecular nitrogen (N,). As described below, low-NOy bumers are
designed to control the mixing of air into the flame and thereby limit the availability of
oxygen near the burner. This has demonstrated to be the most effective control method.

The more nitrogen in the oil, the higher the NOy emissions. Not all of the nitrogen is
converted to NO,. Based on information published by CARB, 65% of the nitrogen contained
in a 0.1% nitrogen fuel oil is converted to NOy under normal firing conditions. The
proportion of nitrogen oxidized to NOy, increases with decreasing nitrogen content.

Distillate oils available on the west coast typically have fuel-bound nitrogen contents of 200
ppm to 600 ppm (0.02% to 0.06%) by weight, Information received from a fuel oil supplier
in the Richland Area (Appendix E) indicates a likely range of 10 ppm to 400 ppm nitrogen in
distillate fuel oil. For discussion, the fuel-bound nitrogen has been assumed to be 0.04%.
Using a conversion rate of 85%, uncontrolled NOy, emissions of approximately 50 ppm (0.06
Ib/mmBtu) from fuel-bound nitrogen would be expected.

Total Uncontrolled NOy Emissions. Uncontrolled emissions from natural-gas combustion are
expected to be approximately 80 ppm (0.10 Ib/mmBtu). Total NOy emissions using the fuel

32



‘I:"J E,
L

g

[?

arr

oil commercially available in Richland are the sum of the Thermal and Fuel-Bound NO,
components, or approximately 140 ppm (0.180 Ib/mmBtu).

5.1.2 Substitution of Low Nitrogen Fuels for Distillate Fuel Qil

One means of reducing NOy, emissions from distillate oil combustion is by substituting fuels
with lower fuel-nitrogen contents. Low-nitrogen distillate fuel available in Western
Washington or natural gas could be considered.

Low-Nitrogen Distillate Fuel Oil. Distillate oil with a typical fuel-bound nitrogen content of
50 ppm (0.005%) by weight is produced in Tacoma (see Appendix E). Based on a 90%
conversion of fuel-bound nitrogen to NOy, uncontrolled emissions from this fuel would be
approximately 6 ppm (0.008 Ib/mmBtu). With low-NOy, burners and FGR, the total NO,
emissions using this oil would be approximately 80 ppm representing a 30% NOy, reduction,

The low-nitrogen fuel is currently used exclusively for transportation in Western Washington.
It is not commercially available in the Richland area. It has been estimated that the cost o
ship this oil to the Hanford Site would be approximately $0.10/gal (50.71/mmBtu).
Additional costs would be incurred with the need for special storage fact facilities in the
Richland area to isolate this fuel from other fuel stocks. This would further raise fuel costs.

Natural Gas. Contains no fuel bound nitrogen so that the potential reduction efficiency of the
NOy formed from fuel-bound nitrogen is 100%. Emission levels firing natural gas would be

comparable to the low-NOy bumners to be installed in the 300 Area. Natural gas is currently

not available in the 200 Areas.

5.1.3 Combustion Control Technologies
A summary of the available combustion control technologies is presented in Table 5-1.

Low Excess Air (LEA) Operation and "Good Combustion Practices" Minimizing the
availability of air (oxygen), especially in the near bumner region is of fundamental importance
in controlling NOy emissions. This applies to both natural gas and distillate oil fuels.

All bumners require excess air (above that theoretically required) to complete combustion.
Well tuned boilers operate at "minimum" excess air, that is, having just enough air to
complete combustion and maintain acceptable levels of unburned combustibles (carbon
monoxide or soot). Very low excess air levels must be avoided. Excessive combustibles are
considered as air pollutants and, at high enough levels, can cause explosions.

Operating at minimum excess air is an integral part of good boiler operations and is used with
all other NOy controls. Good combustion practices involves implementing LEA operation.
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Control Technology

TABLE §-1

COMBUSTION BASED NOy, CONTROL TECHNOLOGIES

Description

Advantages

Disadvantages

i Fuel Substitution

Low Excess Air (LEA)
using "Good Combustion
Practices"

Flue Gas Recirculation
(FGR)

Reduced Air Temperature

Staped Combustion.
Low NO,, Bumers

Overfire Air (OFA)
Bumers-Out-of-Service
Fuel Biasing

. Rebumning

Decrease the fuel oil nitrogen

content

Operating at near minimum
excess air

Mixed exhaust gases with air
to reduce flame temperatures

Bypass part of the air around
air heater

Controlled fuel and air
mixing

Redistribute air to flame
Redistribute fuel

Redistribute fuel

Form secondary buming zone

to reduce NOy

- Minimal fuel system changes

- Low cost
- Peak efficiency

- Effective for Thermal NOy,

- Convenient on some units

- Low operating costs
- Effective for Fuel NOy

- Effective for Fuel NOy
- Effective for Fuel NOy

- Convenient on some units

- Potential for very low NOy

- Relatively cxi:ensive
- Lowers boiler efficiency on gas fuel

- Limited NOy reduction
- Requires periodic tuneups

- Increased capital costs
- Increased operating costs
- Increases boiler size

- Limited NOy reduction
- Not applicable to firetube boilers

- Increased capital costs
- Not used on boilers <5 mmBtwhr

- Not applicable to firetube boilers
- Not applicable to firetube boilers
- Not applicable to firetube boilers

- Not commercially demonstrated
= Not applicable to firetube boiles
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The objectives are to maintain minimum excess air levels with acceptable combustibles and
assure stable combustion conditions at all times. Adequate combustion controls must be
installed and maintained. Regular bumner and boiler hardware maintenance must be performed
including periodic combustion tuneups. Good combustion practices contribute to improved
boiler economics by maximizing its thermal efficiency. .

Flue Gas Recirculation (FGR). . Peak combustion temperatures can be reduced by recirculating
a portion of spent flue gases back into the flame. This provides a diluent that lowers flame
temperatures. A secondary benefit is the dilution of the oxygen in the flame. FGR can be
added to the flame on firetube boilers by either (1) adding it to the incoming combustion air
through the FD fan, (2) inducing recirculating mixing pattems of furnace gases back into the
flame, or (3) both.

Since the formation of NOy during natural gas combustion is entirely Thermal NOy, the
application of FGR to this fuel has demonstrated very high reductions (60% to 70%
depending on the quantities of FGR). Its effectiveness on distillate oil is much less due to the
differences in flame characteristics. Reductions in Thermal NOy, formation of 10% to 20%
have been demonstrated on oil. High levels of FGR during oil combustion are limited by
high combustibles. FGR has negligible effects on the conversion of fuel-bound nitrogen.

FGR adds to the costs of installing and operating the boiler. Adding FGR increases gas flow
and pressure drops through the boiler. Larger boiler gas passes are required. The larger
pressure drops also increase FD fan horsepower consumption.

Reduced Combustion Air Temperature. Lowering the combustion air temperature reduces the
energy transferred to the flame and peak combustion temperatures. A small reduction (up to
5%) on the rate of Thermal NOy formation can be achieved, This technique is not applicable
for firetube boilers since they doe not use air preheat,

Staged Combustion. As discussed above, the key parameter in controlling NOy formation
from fuel nitrogen is the near-bumer air-to-fuel ratio (stoichiometry). Minimum stoichiometry
levels are achieved by (1) delaying the mixing of air near the burner and providing intense
mixing late in the flame to achieve complete combustion, (2) distributing the fuel input to
achieve the desired stoichiometry, or (3) both. These techniques are called combustion
"staging." Staging can be implemented in several ways by adjusting the arrangement of the
air and fuel inputs through the bumer.

It is important to understand that staged combustion was developed for large utility boilers
that operate at steady firing conditions. These boilers have multiple bumers and relatively
large fumaces. The combustion and operating conditions and the flexibility to change air and
fuel mixing patterns on these boilers are considerably different than the firetube boilers to be
installed at Hanford. (Discussions of their technical feasibility for firetube boilers will follow
in Section 5.2))
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Several low-NOy bumner (LNB) configurations are commercially available for use in natural
gas and distillate oil fired boilers. In all cases, combustion staging is achieved by closely
controlling the injection and mixing patterns of fuel and air. The effectiveness of LNB's
varies greatly depending on fuel type and combustor design.

Due to the delayed mixing of air and fuel, flames produced by LNB's are longer than
conventional (uncontrolled) flames. Its application firetube boilers is limited by the firebox
geometry. Régucﬁons of 10% to 15% would be expected on these boilers, well below the
25% to 35% levels demonstrated on utility boilers.

Staged combustion can also be achieved by injecting a portion of the combustion air through
specially arranged air ports (termed "overfire air” or OFA) that form air jets that intersect the
flame downstream of the near-burner region. Sufficient OFA jet momentum and penetration
must be provided to rapidly mix the OFA into the flame. Additional residence time in the
furnace is required. This technology is not available for use on firetube boilers.

Staged combustion can be implemented on muiltiple burner boilers by shutting down fuel flow
to selected burners and redistributing it to the remaining bumners. Uniform airflow to all
burners is maintained. This technique is termed "bumers-out-of-service” (BOOS) operation
and is very effective on utility boilers. It is not applicable to firetube boilers.

Flue Biasing differs from BOOS in that all burners remain in service with nonuniform fuel
distribution. In this way, the stoichiometry of individual burners can be adjusted to gain a net o
decrease in emissions. Fuel biasing is also not applicable to single burner boilers. & ;

Rebuming. This experimental technique involves splitting the combustion process in the
furnace into multiple zones having varied stoichiometries. The NOy formed in one area is
reduced (stripped of oxygen) in a subsequent combustion zone operated at very low air levels.
This approach is not applicable to firetube boiler due to the limited furace volume.

5.1.4 Post-Combustion NOy Control Technologies

The bulk of the NOy released from the furnace is in the form of nitric oxide (NO). NO can
be removed from the flue gases prior to exiting the boiler by reactions with ammonia (or
ammonia based reagents) to form N, and water. These "selective” reactions occur in narrow
temperature windows that vary with the application and type of reagent used.

Selective Non-Catalytic Reduction (SNCR). The reactions occur readily in the gas stream at -
1500°F to 1900°F when ammonia is injected into the flue gases. The necessary conditions for
applying this technology are:

An appropriate temperature window,
Rapid and complete mixing of reagent into the flue gas stream,
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Sufficient residence time to complete the reduction reactions,
Adequate quantities of reagent to achieve the desired NOy reductions, and
Minimal ammonia "slip” into the atmosphere.

Temperature and time are the key parameters. The temperatures of interest are available in
the superheat section of many industrial and utility boilers. Operating with temperatures
above the SNCR window produces NO,y. Operating a lower temperatures result in the release
("slip”) of ammonia to the atmosphere. A residence time of approximately 0.25 seconds is
needed to complete the reactions.

Performance also depends on the quantity of reagent injected. This is measured by the molar
ratio of equivalent ammonia in the reagent to the NO in the gas stream (termed the
"normalized stoichiometric ratio” (NSR)). An NSR of 1.0 is needed to achieve a 30% NOy
reduction. Reductions in excess of 50% require NSR's of 1.5 to 2.0. Higher NSR's result in
high slip levels which is considered as an air pollutant. .

Neither an appropriate temperature window nor residence time is available on firetube boilers.
SNCR, therefore, cannot be applied.

Selective Catalytic Reduction (SCR). The reactions are identical to those described sbove but
occur at lower temperatures and in the presence of a catalyst. SCR has been installed on
several large boilers where the exhaust gas temperature is between 600°F and 750°F. These
temperatures are not available at the exhaust of firetube boilers.

The NOy reduction performance and the quantity of ammonia slip on other boiler designs are
dependent on the NSR, the arrangement of the catalyst, and the flue gas temperature and flow
conditions. Generally, removal efficiencies of 70% to 90% can be achieved.

5.2 NOy CONTROL TECHNICAL FEASIBILITY ANALYSES

A summary of the technical feasibility evaluations is presented in Table 5-2.

5.2.1 Substitution of Low Nitrogen Fuels In Distillate OQil-Fired Boilers in the 200 Areas
Use of Low Nitrogen Distillate Fuel Oil. Fuel properties are similar to commercial fuel oils.
Determination: Technically Feasible For All Boilers

Natural Gas. Natural gas could replace the distillate oil. A small (2%) thermal efficiency
penalty would be imposed which would increase fuel consumption.

Determination: Technically Feasible For All Boilers
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5.22 Combustion Control Technologies

Low Excess Air (LEA) Operations. LEA is incorporated as part of good combustion practices
on all boilers.

Determination: Technically Feasible For All Boilers
Flue Gas Recirculation (FGR). The use of FGR increase FD fan horsepower and requires
larger boiler convective passes. The application of FGR on the smaller boilers (less than 5

mmBtwhr) is questionable due to the small fireboxes and the non-continuous operations.

Determination: Technically Feasible (greater than or equal to 5 mmBtwhr)
Questionable Feasibility (less than 5 mmBtu/hr)

Increased FGR. High levels of FGR on distillate oil fired boilers is not recommended due to
the adverse impacts on combustible emissions. This technology can be used on natural gas.

Determination: Technically Feasible (natural gas boilers with heat input rates
greater than or equal to 5 mmBtu/hr)
Technically Infeasible (distillate oil and small boilers)

Reduced Combustion Air Temperatures. The boilers under consideration do not have air
heaters so the use of this technique is inappropriate,

Determination: Technically Infeasible For All Boilers
Staged Combustion - Low-NOy Bumers (LNB). LNB have been applied to boilers with heat
input rates as low as 5 mmBtwhr. The application to smaller combustors is questionable due

to limited heat input rates, restricted firebox geometry, and non-continuous operations.

Determination: Technically Feasible (greater than or equal to 5 mmBtu/hr)
Questionable Feasibility (less than 5 mmBtu/hr)

Staged Combustion - Overfire Air (OFA). Firetube boilers have restricted fireboxes.
Determination: Technically Infeasible For All Boilers

Staged Combustion - Bumers-Out-of-Service (BOOS). The boilers will have only one bumner.
Determination: Technically Infeasible For All Boilers

Staged Combustion - Fuel Biasing. The boilers will have only one burner.

Determination: Technically Infeasible For All Boilers
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5.2.3 Post-Combustion Control Technologies

Selective Non-Catalytic Reduction (SNCR). This technology requires the flue gases to be
held at a temperature of 1500°F to 1900°F for a period of 0.25 seconds. Suitable temperature
window and residence period are not available on firetube boilers with modulating firing and
non-continuous operations.

Determination: Technically Irifeasible For All Boilers

Selective Catalytic Reduction (SCR). The exit gas temperatures from firetube boilers are
400°F to 500°F depending on the operating pressure and number of passes. These
temperatures are too low for effective use of this technology.

Determination; Technically Infeasible For All Boilers

53 NOy CONTROL COST-EFFECTIVENESS ANALYSES

The cost-effectiveness of a NOy control technology is determined by dividing its cost (on an
annualized basis) by the net annual NOy reduction. Cost-effectiveness is expressed in units
of "$/ton NOy reduced.” Cost-effective values in excess of $2000/t are considered as

" unacceptable since they would impose an unacceptable financial impact on the source.

Two cost-effectiveness values have been determined: et

The Average Cost-Effectiveness based on the cost and NOy reduction from the
baseline condition.

The Incremental Cost-Effectiveness based on the differential cost and NOy reduction
of one technology to the next more effective technology.

Emission levels and operating costs are based on "realistic upper bound operating
assumptions” as defined by the EPA. For purposes of these analyses, it has been assumed
that the boilers will operate with an annual capacity factor of 25%. This is considered
appropriate for the application.

53.1 NOy Control Cost-Effectiveness For Small Boilers With Heat Input Rates Less
Than 5 mmBtuw/hr
Natural Gas and Distillate Oil-Fired Boilers. Since the application of low-NOy bumers and

FGR has questionable technical feasibility, it is necessary to conduct a cost analysis. The
costs using low nitrogen fuels on these boilers will be considered with the larger boilers.
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Presented in Table 5-3 are cost-effective values for the application of a Low-NOy burner and
FGR to a boiler with a heat input rating of 3.5 mmBtwhr (85 BHP) at various annual capacity
factors. These data are taken from the referenced CARB document. These data indicate
cost-effectiveness levels of $4000/t to $29,000/t depending on the annualized capacity factor.
Using the 25% annual capacity factor, the cost-effectiveness is approximately $12,000/t. This
value is above that considered acceptable.

Application of these technologies to boilers within the 5 mmBtu/hr size range would also be
financially unacceptable. For boilers with heat input rates less than the 3.5 mmBtu/hr given
in Table 5-3, the cost-effectiveness will be higher. For boilers with heat input rates greater
than 3.5 mmBtu/hr up to 5 mmBtu/hr, the cost-effectiveness of these technologies would not
be expected to change significantly.

Based on their high cost-effectiveness levels, the application of low-NO, bumners or FGR sare
not considered as BACT for boilers having heat input rates less thari 5 mmBtu/hr.

5.3.2 NOy Control Cost-Effectiveness For Larger Boilers With Heat Input Rates Greater
Than or Equa! to 5 mmBtwhr

Natural Gas-Fired Boilers. Presented in Table 5-4 are the cost-effectiveness values for the
application of increased FGR to a 12 mmBtu/hr (300 BHP) gas-fired boiler, the largest
considered in this project. The level of FGR is higher than that provided in the
manufacturer's guarantee and is intended to achieve 70% NOy, reduction.

The costs associated with the use of increased levels of FGR has been taken from
manufacturer supplied information. For the 300 BHP .boiler, the increased capital costs for
the larger firebox and FD fan are estimated to be $2000. Using an annualizing factor of 0.16,
the annualized cost for this capital expenditure is $2000 x 0.16 = $320. Assuming that the
fan consumes an additional 5 hp/hr at an electric power cost of $0.03/kw-hr and operates year
round at 25% capacity, the annual operating cost increase is 5 x $0.03 x 8760 x 0.25 = $330.
The total annualized capital and operating cost is $320 + $330 = $650/yr. These values are
presented in the table.

The associated reduction in NOy, is determined by multiplying the potential annual emission
reductions by the capacity factor. The projected reduction is 0.07 t/y. The average cost-
effectiveness of this technology would therefore be $650/yr divided by 0.07 t/y = $9300%.

Several natural gas-fired boilers with lower heat input rates are to be installed in the 300
Area. Application of increased FGR to these boilers will result in a higher cost-effectiveness
value.

. No incremental cost-effectiveness analysis is needed as there are no other technically feasible

and more effective NOy control option to consider.
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TABLE 5-3

COST-EFFECTIVENESS OF NOy EMISSION CONTROL TECHNOLOGIES
BOILERS WITH HEAT INPUT RATES OF 3.5 MMBTU/HR

M

Annual Capacity
Control Technology Factor Cost-Effectiveness
(%) (10008/%)
Low-NOy Bumers 10 ' 27.0
50 6.4
%0 4.0
Flue Gas Recirculation 10 29.0

Reference:  Determination of Reasonably Available Control Technology and Best Available
Retrofit Control Technology for Industrial , Institutional, and Commercial
Boilers, Steam Generators, and Process Heaters" State of California Air
Resources Board, Criteria Pollutants Branch, Stationary Source Division, July
18, 1991. -
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TABLE 5-4
TOP-DOWN BACT IMPACT ANALYSIS FOR NOy
NATURAL GAS-FIRED BOILER WITH 12.3 MMBTU/HR HEAT INPUT

| (300 BHP)
Detrimental Impacts
Control NOy Emissions Economic Impacts (yes/no)
- Technology Capital  Annualized  Average Incremental
Target Annual! Reduction  Costs Costs? Cost Cost Energy  Environ-
{(ppm) (t'y) (ty) ($1000)  ($1000/y)  Effectiveness Effectiveness mental
($1000/¢) ($1000/¢)
LNB
w/ncreased 25 0.40 0.08 2.0 0.653 8.1 --- Yes Yes
FGR
Baseline 30 0.48
LNB
w/FGR

1. Based on a 25% capacity factor '
2, 0.16 capitalization factor

3. Includes increased FD fan horsepower costs = 5 hp/hr x 1 kw-hr/hp x 8760 hrfyr x 0.25 x $0.03/kw-hr = $330/yr



The application of this control technology for natural gas-fired boilers with heat input rates in
the range of 5 to 12 mmBtw/hr will have cost-effectiveness values well above accepted levels
($2000/t). The use of increased FGR would also increase combustible emissions. Increased
FGR is, therefore, not considered as BACT.

Distillate Oil-Fired Boilers. Presented in Table 5-5 are the cost-effectiveness values for the
application of low-nitrogen fuels (distillate oil and natural gas) on a 26.3 mmBtuwhr (700
BHP) oil-fired boiler. This is the largest boiler size to be installed.

Using the low-nitrogen distillate oil is estimated to reduce NOy to approximately 80 ppm.
Excluding the costs for new storage facility in Richland, the higher transportation cost will
increase the price by approximately $0.10/gal ($0.71/mmBtu). Based on the analysis given in
Table 5-5, the average cost-effectiveness of this approach would be on the order of $32,500/t.

Substituting natural gas would lower NOy to 30 ppm. Using natural gas in the boilers
designated for distillate oil-fiing would require extending the natural gas pipeline from the
300 Area to the 200 Area. The cost to install the pipeline would be several million dollars.
For this analysis, it has been assumed that the total cost would be $5 million. Each of the
700 BHP boilers in the 200 East Area will consume approximately 16% of the total gas
transferred. Proportioning the costs of the pipeline by fuel use results in a capital allocation
to each boiler of approximately $800,000. The average cost-effectiveness for this approach
would be $42,000/t as shown in Table 5-5,

The use of increased levels of FGR and fuel switching have very high cost-effectiveness

values and will result in increased energy consumption and may increase the release of other
air pollutants, Their application is not BACT.,

54 DETERMINATION OF BACT FOR NO,
Since the application of all other more effective control technologies than the assumed
baseline BACT technology on these boilers has been shown to be inconsistent with BACT,

their use will not be considered.

BACT for boilers with heat input ratings greater than or equal to 5 mmBtu/hr will be low-NO
bumers equipped with FGR.

For the smaller boilers, BACT will be taken to be conventional burners operated with good
combustion practices.
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TABLE §-5
TOP-DOWN BACT IMPACT ANALYSIS FOR NOy
DISTILLATE OIL-FIRED BOILER WITH 26,3 MMBTU/HR HEAT INPUT

(700 BHP) _
m
| | Detrimental
NOy Emissions Economic Impacts Impacts (yes/no)
TeS;::lzl Capital ~ Annualized Average Incremental
24 Target Annual'! Reduction  Costs Costs® Cost Cost Energy  Environ-
(ppm) (ty) (ty) ($1000) ($1000/y)  Effectiveness  Effectiveness mental
($1000/t) ($1000/5)
Natural Gas 30 1.07 3.05 800> 128 42,0 N/AS Yes No
Low
Nitrogen 80 2.86 1.26 0 409° 32.5 --- No No
Oil
Baseline 115 412
LNB
w/FGR

m
Based on a 25% capacity factor

0.16 capitalization factor ,

Proportional cost of a $5 million natural gas pipeline from Richland to the 200 Areas

Does not include a fuel cost differential

Fuel transportation costs only = $0.71/mmBtu x 26.3 mmBtwhr x 0.25 x 8760 hrs/yr = $40,900
Natural gas and distillate oil use cannot be combined :
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5.5 AVAILABLE SO, CONTROL TECHNOLOGIES
5.5.1 80, Formation

The sulfur contained in the fuel oil is oxidized completely during combustion to form sulfur
dioxide (SO,). Depending on combustion conditions, a portion of the SO, may be further
oxidized to sulfur trioxide (SO,). High excess air, relatively low combustion temperatures,
and long residence times in the combustion chamber promote the oxidation of SO, to SO,.
High SO, levels are characteristically observed at low load operations.

Under normal circumstances, the sulfur oxides exist as a vapor and exit the boiler with the
flue gases. As temperatures decrease, the SOj in the flue gases combines with water vapor to
form sulfuric acid (H,SO,). The temperature at which the 80; condenses is termed the acid
dew point. Operating at below the dew point results in the condensation of acids on boiler
exhaust surfaces and corrosion of exposed metals.

5.5.2 Available Controls

Reduced Fuel Sulfur Content. The most effective means of controlling sulfur oxide emissions
is by reducing the quantity of sulfur in the fuel. For oil fuels, this can be accomplished by
switching to natural gas.

Flue Gas Desulfurization (FGD). Several technologies have been developed to remove sulfur
oxide emissions from flue gases. Generally, these technologies use alkali materials (calcium
sodium, potassium or magnesium) that combine with the SO, in the fuel gases to form salts.
The salts are then removed from the gas steam as particulate matter and disposed.

Wet and dry FGD systems have been applied to numerous industrial and utility applications
firing coal and oils with appreciable sulfur contents (greater than 0.5%).
5.6 SO, CONTROL TECHNICAL FEASIBILITY ANALYSES

As discussed previously, the change in fuel from distillate oil to natural gas is technically
feasible. The only detrimental effect will be a small decrease in the boiler's efficiency.

The use of FGD system would be impractical and not technically feasible due to the small
size of the units, their low fuel sulfur content, and the non-continuous operation of the smaller

boilers.
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5.7 SO, CONTROL COST-EFFECTIVENESS ANALYSES

Presented in Table 5-6 is a summary of the cost-effectiveness values for the substitution of
very low nitrogen fuels for the base fuel oil. The cost-effective value is estimated to be
approximately $88,000/t.

58 DETERMINATION OF BACT FOR SO,

Since the application of more effective control technologies than the assumed baseline BACT

technology has been shown to be to costly, BACT will be the use of low-sulfur distillate fuel
oil that is commercially available in the Richland area.

47



TABLE 5-6
TOP-DOWN BACT IMPACT ANALYSIS FOR S0,
DISTILLATE OIL-FIRED BOILER WITH 26.3 MMBTU/HR HEAT INPUT

(700 BHP)
“
Detrimental
Control S0, Emissions Economic Impacts Impacts (yes/no)
Technology Capital Annualized Average Incremental
Annual! Reduction  Costs Costs? Cost Cost Energy  Environ-
(tly) (tly) ($1000)  ($1000/y)  Effectiveness Effectiveness mental
($1000/t) ($1000/t)
Natural Gas 0.02 145 soo? 1284 88.3 --- Yes No
Baseline 1.47 - --- --- --- -—-- --- ---
0.05% S

Distillate Oil

1. Based on a 25% capacity factor

2. 0.16 capitalization factor :
3. Proportional cost of & $5 million natural gas pipeline from Richland to the 200 Areas
4. Assumes no fuel cost differential
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SECTION 6.0

FORMALDEHYDE AIR QUALITY ANALYSIS

Formaldehyde is formed and released in very trace quantities in the exhausts of distillate ol
and natural gas-fired boilers. A request has been made by Ecology to include an ambient air
quality analysis of these emissions as part of the NOC, Washington State AAQS limits
formaldehyde concentrations to less than 0.077 pg/m® on an annual basis at the site fenceline.

Unlike most industria! plants, locating an appropriate "fenceline” of the Hanford Site is not
straightforward. As described in Section 2, the site is laid out over a 560 square mile area
bounded by arid regions, and in some cases, the Columbia River.

For purposes of these analyses, the fenceline for the 200 Areas has been assumed to be the
closest point of Highway 240 that runs diagonally across the Hanford Site and is used by the
public. The closest distances from the 200 West and East Areas to Highway 240 are 5 km
and 10 km, respectively. The actual boundary of the site from these areas is more than 13
miles making the use of the highway boundary conservative.

The 300 Area lies in close proximity to the Columbia River, For these analyses, the fenceline
for the 300 Area has been assumed to be the nearest river shore since the public has access to
the river.

6.1 APPROACH

Compliance will be demonstrated using SCREEN-3, a computer model developed by the EPA
and approved by Ecology for the determination of the maximum receptor level air emissions
concentrations. SCREEN-3 automatically selects a set of meteorological data to demonstrate
a worst-case impact scenario. As requested by Ecology, a receptor height of 6 ft (1.7 m) has
been used in these calculations.

Topographic maps of the Hanford Site were examined to determine appropriate terrain
conditions at their respective "fencelines.” In all cases, the elevations at the fencelines are
below the base of the stacks. Assumed elevations have therefore been taken to be 0 feet,
which is, again, conservative.
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Six scenarios were selected, representing one large and one small boiler from each of the .
three areas at the Hanford Site. Projected flow conditions and stack geometries were based ;
on the boiler specification data supplied to prospective vendors. SCREEN-3 was run using
rural dispersion characteristics using the stack geometry and flow conditions presented in
Table 6-1.

The effects of building downwash was incorporated into the calculations. As discussed in
Section 3, the boilers will be housed in separate annex buildings physically removed from the
existing buildings. Information on the proposed boiler groupings was discussed in Table 3-2
and 3-3. Associated building geometry data for the six boiler scenarios is presented in Table
6-2.

The approach used assumes that the largest impact of one of the two scenario boilers is
representative of the maximum total impact from all the boilers within the area. Calculated
values from the individual boilers are projected to the total boiler population on the basis of
its proportional heat input. The larger total impact of the two scenario boilers is then taken to
be the maximum total impact.

The emission rates for formaldehyde for distillate oil combustion were taken from AP-42
Table 1.3-9. The midrange for this table is 0.000319 lb/mmBtu. The emission rate for
natural gas combustion is based on information obtained from Ventura County APCD (see
Appendix G). The emission rate used was 0.0000409 Ib/mmBtu.

SCREEN-3 calculations were made for each boiler operating under full load conditions.
Projected results from the Screen-3 modeling are on the basis of 1-hour average
concentrations. These values have been converted to annual concentrations using a
multiplication factor of 0.1,

6.2  RESULTS OF THE SCREEN-3 CALCULATIONS

The results of the SCREEN-3 computations for the six selected boiler sizes are presented in
Table 6-2, In all cases, the projected impacts of the individual boilers on fenceline
concentrations are well below the state standard. Projecting these results to the entire boiler
population within the associated areas also demonstrates no serious impacts.
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TABLE 6-1

SCREEN-3 MODELING INPUTS
STACK GEOMETRY AND FLOW CONDITIONS

: :

Parameter (units) 200 West Area 200 East Area 300 Area

Boiler Size (BHP) 80 350 80 700 60 300

Annex Buildings ]

Height (m) 4.3 5.5 43 5.5 4.3 49

Width (m) 5.5 11.0 5.5 11.0 6.1 8.5

Depth (m) 6.7 18.3 6.7 18.3 8.5 11.0
Stack

Height (m) 7.3 8.5 7.3 8.5 7.3 8.5

Diameter (m) 0.31 0.46 0.31 0.61 0.31 - 0.46
Gas Flow

Discharge (g/s) 0.00013  0.00054  0.00013  0.00106 0.000013 0.000062

Velocity (m/s) 6.4 10.9 6.4 11.7 4.8 9.5

Temperature (°K) 495 425 495 400 465 425

e
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TABLE 6-2
MAXIMUM RECEPTOR LEVEL ANNUAL CONCENTRATIONS

( ng/m’)
w
Parameter 200 West Area 200 East Area 300 Area
Receptor Location Hwy 240 Hwy 240 Columbia River
Distance (m) 5,000 10,000 . 600
Elevation (m) 0 0 0
Boiler Size (BHP) 80 350 80 700 60 300
Fenceline 0.00058 0.00184 0.00027 0.00173 0.0003 0.00062
Concentration (pg/m°)
Proportion of Area 4.0 17.5 37 31.1 1.9 9.6
Heat Input (%)
Equivalent Total 0.0145 0.0105 0.0073 0.0054 0.0156 0.0064
Impact (ug/m’) '
Proportion of 0.077 18.8 13.6 9.5 7.0 20.2 . 83

pg/m3 Limit (%)

—_—m aeao\o e

52




SECTION 7.0
COMPLIANCE ASSURANCE PLAN
4]
7.1  STARTUP COMPLIANCE TESTS -
!

7.1.1 Emission Limits

Guaranteed maximum emission levels have been obtained from the boiler manufacturer for all
boilers with a maximum heat input rate equal to or greater than 5 mmBtwhr (see Appendix
F). The following emission rates apply to these boilers: i

No. 2 Distillate Oil _ lb/mmBtu Qther Units
NOy 0.150 115 ppm @ 3% O,
Co 0.071 90 ppm @ 3% O,
@%% Particulate Matter (PM,,) 0.011
é%: Vqlatile Organics (TOC's) 0.013 30 ppm @ 3% O,
Sulfur Dioxides 0.051 0.05% sulfur distillate oil
Natural Gas lb/mmBtu ther Uni
NOy 0.037 30 ppm @ 3% O,
- Cco 0.225 300 ppm @ 3% O,
Particulate Matter (PM,,) 0.012
Volatile Organics (TOC's) 0.013 30 ppm @ 3% O,
Sulfur Dioxides 0.0006

No emission limits will be applied to the smaller boilers with heat input rates less than 5
mmBtu/hr. Low sulfur distillate oil will be used in the 200 Areas. Natural gas will be used
in the 300 Area. "Good combustion practices” will be applied to all boilers.
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7.1.2 Compliance Tests

Tests to demonstrate compliance with the above emission limits will be conducted on selected
boilers within their 180 day project installation and shakedown periods. All tests will be
conducted using EPA and Ecology approved procedures with the test boilers operating at full
rated loads. For those boilers burning distillate oil, certification of NOy compliance will be
contingent on burning an oil with a nitrogen content no greater than 400 ppm (0.04%).
Background concentrations of PM,, (carried into the boiler with the combustion air) are to be_
tested separately and deducted from the stack emission values,

Tests are to be conducted on a limited number of boilers (maximum of five) selected on the
-basis of boiler capacity and fuel type. The procedure for selecting the test boilers will be
agreed to by DOE/RL and Ecology prior to conducting the tests.

For discussion, it is suggested that one of the boilers in each of the following five
capacity/fuel type categories be included in the test program:

Distillate Oil-Fired Boilers Number of Units
200 BHP 5
350 BHP 3
700 BHP : 2 %ﬁ: A
Natural Gas-Fired Boilers
200 BHP 2
300 BHP 4
The total installed capacity of these boilers (5,450 BHP) represent approximately 75% of the
total installed capacity of all boilers.
7.2 COMPLIANCE ASSURANCE

In this and subsequent sections, reference to "DOE/RL/Contractor” refers to the joint
responsibility of DOE/RL and its contractors that will operate and maintain the boilers.



TN,

7.2.1 Operating and Maintenance (O&M) Practices

DOE/RL/Contractor will obtain O&M manuals from the boiler manufactures. These manuals
will become the basis for the O&M practices to be used on the site. The manuals will be
made available for review by Ecology on request.

7.2.2 Boiler Tuneups

Maintaining good combustion practices is an important part of maintaining minimum emission
levels of all criteria pollutants. Readjustments of the combustion control settings during the
tuneups allow the boilers to maintain minimum excess air levels and NOy emissions without
adversely impacting the release of combustible emissions (CO, VOC's and particulate). This
practice is consistent with the compliance assurance programs under development by EPA,
Ecology and several local regulatory agencies in the state for small industrial and commercial
boilers.

Periodic boiler tuneups will be conducted on all boilers by the boiler manufacturers as part of
the purchase contract. It is suggested that these tuneup activities be conducted annually on all
boilers with heat input rates greater than or equal to 5 mmBtu/hr and subject to emission limit
requirements. Smaller boilers are to be tuned once every two years.

7.2.3 Follow-up Compliance Tests
It is suggested that follow-up compliance tests be conducted on selected boilers once every

five years. The selection process for the boilers and the test methods will be consistent with
that described in Section 7.1.2 above.

73  RECORDKEEPING

DOE/RL/Contractor will maintain appropriate records of the fuel use on each individual boiler
on a monthly basis. These data, along with the emission factors presented in this document
(or as mutually agreed on with Ecology) will be used to determine monthly emission levels

for individual boilers, and collectively for the 200 East and West, and 300 Areas.

AP-42 factors will also be used to determine air toxic emission rates as required by Ecology
and consistent with current reporting practices.

Logs of boiler tuneups and significant boiler maintenance activities will be maintained.
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74  REPORTING

DOE/RL/Contractor will prepare a report to Ecology containing annual emissions inventories
consistent with current reporting practices.
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APPENDIX A:
ANNUAL EMISSIONS INVENTORIES
(1986-1995)




TABLE A-1
ANNUAL NO, EMISSION INVENTORIES (1986 TO 1995)

Area/Boiler Number and 1986 1987 1988 - 1989 1990 1991 1992 1993 1994 1995
Manufacturer

100 N '
#1 Foster Wheeler 1676 554 250  46.8 7 S
#2 + #3 Combustion Engineering 34 57 1400 06 me=  mes  ees  ese  ese  ee-

200 East
#1 - #3 Erie City 428.1 3330 4083 2067 178.0 1500 1334. 1742 849 1944
#4 + #5 Riley
#6 Trane 10 03 15 02 o -e-  eee ees eee e ean
200 West
#1 - #4 Erie City 181.5 183.0 1898 2000 1686 171.8 171.0 1602 2024 303
Babcock & Wilcox R L 0.6
F 300

#1 Nationwide S 70 231 258 255 410 245 358
#2 Riley 3.4 0.3 1.4 204 162 373 214 127 187 102
#3 International 52.0 376- 408 222 --- --- --- --- 1.0 ---
#4 International 454 456 352 166 --- c--  cee  eee o eee  -aa
#5 International - 520 641 440 189 --- --r  cee  een eee ee-
#6 Riley 0.0 0.5 1.8 21.1 25.9 73 94 123 11.5 5.6

Total 9344 7255 8878 5604 4260 3923 3606 4003 343.0 2768
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TABLE A-2
ANNUAL SO, EMISSION INVENTORIES (1986 TO 1995)

e

Area/Boiler Number and 1986 1987 1988 1989 1950 1991 1992 1993 1994 1995
Manufacturer -
100 N
#1 Foster Wheeler 8370 2767 1250 2335 713  --- e-e  eea  eem  -a-
#2 + #3 Combustion Engineering 110 185 4572 20 tee ame  eer  eae  ecee ===
' 200 East

#1 - #3 Erie City 8313 6465 7927 4014 3456 2913 2591 2319 1248 2480
#4 + #5 Riley
#6 Trane 2.4 0.8 3.6 0.5 -- “ee eem eas ee=s ==

200 West : .
#1 - #4 Erie City 3525 13553 3684 3884 3274 3336 3319 2132 2976 387
Babcock & Wilcox .= .- --- cea --- --- - cem e 02

| 300 '

#1 Nationwide e eee  a-- 348 1154 1290 1274 2048 1222 1789
#2 Riley 169 17 69 1020 807 1865 1069 635 933 507
#3 International 1010 730 792 431 ---  ce-  e-- o= 16 ===
#4 Intemational 882 885 684 322 ---  ees  ee-  see  eee  ee-
#5 International 1009 1245 854 361 .-- ee=- .=  ee=  a=a  a--
#6 Riley 00 26 89 1054 1293 364 467 612 574 279

Total 2341 1588 1996 1380 1070 977 872 TI5 697 544

w



. TABLE A-3
ANNUAL CO EMISSION INVENTORIES (1986 TO 1995)

m

Area/Boiler Number and 1986 1987 1988 . 1989 1990 1991 1992 1993 1994 1995
Manufacturer

100 N
#1 Foster Wheeler 15.2 5.0 23 43 1.3 R T R R
#2 + #3 Combustion Engineering 0.8 1.4 35.0 02 --cc  ecc eee eee mee eea

200 East | |
#1 - #3 Erie City 1563 1215 1490 755 650 548 487 636 310 709
#4 + #5 Riley
#6 Trane 0.2 0.1 0.4 0.1 == ree ema  eea  ass  eee
200 West

#1 - #4 Erie City 66.3 66.8 69.3 73.0 61.5 62.7 62.4 58.5 73.9 11.1
Babcock & Wilcox --- - --= eaa eva  eaa .- --- .- 0.2

300
#1 Nationwide I 0.6 2.1 24 23 3.7 22 33
#2 Riley 0.3 0.0 0.1 1.9 1.5 34 1.9 1.2 1.7 0.9
#3 Intemnational 19.0 13.7 149 8.1 mee  eme eaa .- 04 .--
#4 Intemnational 166 166 129 6.1 S L
#5 International 190 234 161 6.9 mee  see: eee ree eme  as-a
#6 Riley 0.0 0.1 0.2 1.9 23 0.7 0.9 1.1 1.1 0.5

Total 293.7 2487 3002 1784 1337 1239 1162 1280 1103 8638
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TABLE A-4

ANNUAL PM,, EMISSION INVENTORIES (1986 TO 1995)

Area/Boiler Number and 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
~ Manufacturer :

100 N
#1 Foster Wheeler 51.1 16.9 7.6 14.3 4.4 T
#2 + #3 Combustion Engineering 0.2 0.3 7.0 0.0 S L R R

200 East
#1 - #3 Erie City 0.8 0.6 0.8 0.5 0.3 0.3 0.3 03 0.2 0.4
#4 + #5 Riley
#6 Trane 0.1 0.0 0.1 0.0 e L .-
200 West

#1 - #4 Erie City 0.4 04 04 0.4 0.3 03 03 03 0.4 0.1
Babcock & Wilcox wee =ee  «ee  wea  aem  ees === ems === 0.0

300
#1 Nationwide e 2.1 7.0 7.9 78 125 715 10.9
#2 Riley 1.0 0.1 0.4 6.2 4.9 114" 6.5 3.9 5.7 31
#3 International 0.1 0.1 0.1 0.0 ee= ee=  eee  ea=a 0.0 .-
#4 International 0.1 0.1 0.1 0.0 R
#5 International 0.1 0.1 0.1 00 - cee  eee eee eee .-
#6 Riley 0.0 0.2 0.5 6.5 7.9 2.2 2.9 3.7 3.5 1.7

Total 53.8 18.7 17.1 30.0 24.9 22.1 17.7 20.8 17.2 16.2



ANNUAL TOTAL PM EMISSION INVENTORIES (1986 TO 1995)

TABLE A-5

m

Area/Boiler Number and 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Manufacturer ;

100 N
#1 Foster Wheeler 5881 1944 878 1641 5.01 0.0 0.0 0.0 0.0 0.0
#2 + #3 Combustion Engineering 34 .57 14.0 06 0.0 0.0 0.0 0.0 0.0 0.0

200 East
#1 - #3 Erie City 39 31 37 19 16 14 A2 16 .08 18
#4 + #5 Riley
#6 Trane 0.0 0.0 0.0 0.0 0.0 0.0 00 - 00 0.0 0.0
200 West

#1 - #4 Erie City 1.7 176 183 193 162 166 165 154 195 29
Babcock & Wilcox e R e T T 0.6

300
#1 Nationwide --- --- --- 741 8.10- 9.06 895 1439 858 1257
#2 Riley 119 A2 48 7.16 567 1310 751 446 656 3.56
#3 International 5 36 39 21 0.0 0.0 0.0 0.0 0.01 0.0
#4 Intemational 44 09 34 .16 0.0 0.0 0.0 0.0 0.0 0.0
#5 International -] .62 A2 18 0.0 0.0 0.0 0.0 0.0 0.0
#6 Riley 0.0 16 .62 244 908 256 3.28 43 404 196

Total 677 267 31.0 380 312 278 227 264 220 203

£ 5
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TABLE A-6
ANNUAL VOC EMISSION INVENTORIES (1986 TO 1995)

Area/Boiler Number and 1986 1987 1988 1989 1990 199] 1992 1993, 1994 1995
Manufacturer
100 N

#1 Foster Wheeler 85 281 13 .24 .03 0.0 0.0 0.0 0.0 0.0
#2 + #3 Combustion Engineering .03 .06 1.40 .01 0.0 0.0 0.0 0.0 0.0 0.0

200 East
#1 - #3 Erie City 156 122 149 75 .65 55 49 .64 31 )|
#4 + #5 Riley
#6 Trane .01 0.0 .01 0.0 0.0 00 0.0 0.0 0.0 0.0

200 West
#1 - #4 Erie City .66 .67 1.25 .73 62 .63 .62 58 .74 1
Babcock & Wilcox

300

#1 Nationwide 0.0 0.0 0.0 a1 12 .13_ 13 21 J2 .18
#2 Riley .02 0.0 .01 .10 .08 19 .04 .06 10 .05
#3 International A9 1415 08 00 00 00 00 00 o0
#4 International 17 17 13 .06 0.0 0.0 0.0 0.0 0.0 0.0
#5 International 19 23 16 .07 0.0 0.0 0.0 0.0 0.0 0.0
#6 Riley 0.0 0.0 .01 .04 13 .04 .05 .06 .06 .03

Total 368 277 418 219 167 153 140 156 133 1.09



TABLE A-7
ANNUAL LEAD EMISSION INVENTORIES (1986 TO 1995)

m

Area/Boiler Number and 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Manufacturer ’

100 N
#1 Foster Wheeler .09 .03 0.01 .03 .01 0.0 0.0 0.0 0.0 0.0
#2 + #3 Combustion Engineering 0.0 0.0 .01 0.0 0.0 0.0 0.0 0.0 0.0 0.0

200 East '
#1 - #3 Erie City J9 31 37 19 16 14 A2 16 08 18
#4 + #5 Riley
#6 Trane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 West
#1 - #4 Erie City 0.0 0.0 0.0 .01 .01 01 .01 02 01 02
Babcock & Wilcox 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| 300

#1 Nationwide 0.0 0.0 0.0 .01 01 .01 .01 .02 0l .02
#2 Riley 0.0 0.0 0.0 0.0 .01 .01 .02 01 01 .01
#3 International 05 03 .04 .02 0.0 0.0 0.0 0.0 0.0 0.0
#4 International .04 .04 03 .02 0.0 0.0 0.0 0.0 0.0 0.0
#5 International .05 .06 .04 02 0.0 0.0 0.0 0.0 0.0 0.0
#6 Riley 0.0 0.0 0.0 0.0 .01 0.0 .01 .01 N 0.0

Total .79 .64 68 A48 36 33 31 34 29 23

&

g - v (
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APPENDIX B:
NEW BOILER INVENTORY



Appendix B

JOHNSON CONTROLS, INC.
HANFORD 200/300 AREA STEAM PLANT REPLACEMENT
ENERGY CONSERVATION MEASURES

BOILER INVENTORY MARCH 14, 1998

' ASSUMED FACTORS:
BHP = : 0.033475 mmBtu/hr
Operations 8760  hriyr
Emission Factors Distillate Natural Comments
(Ib/mmBtu) Oil Gas
NOX > or=5 mmBtu/hr 0.15 0.037  Low-NOX Bumers (115 & 30 ppm 3% O2)
< § mmBtwhr 0.18 0.1 140 & 80 ppm (3% 0O2)
S02 0.051 0.0006 AP-42 (0.05% S Distillate Oil)
CO > or=5 mmBtu/hr 0.071 0,225 90 & 300 ppm (3% O2)
< 5 mmBtu/hr 0.071 0.225 90 & 300 ppm (3% 02)
PM10 0.011 0.012  AP-42 (Margin for distillate oil)
Total PM 0.015 0.012 AP-42
VoC's (TOC) 0.013 0.013 30 ppm (3% O2)

Lead 8.9E-06 0 AP-42 + VCAPCD

Note: The 700 BHP Boilers operating In the Annex near the 242-A Building are limed to: 8760 hrs/yr



200 WEST AREA - DISTILLATE OIL FUEL

BUILDING
234-5Z

222-S/127116-S
283-W/B-804

HILL CONST CMPLX
272-W/2707-WI277-W

TOTALS

200 EAST AREA - DISTILLATE OIL FUEL

BUILDING

2707-E/275-E/2715-EC
225-B
242-A
hriyr = 8760
hr/yr = 8760
East/West Tank Farm
283-E/B-804

TOTALS

BOILER
HP

350
350
350
200
200
200
80
250

1880

BOILER
HP

80
150
200
700
700
150
200

2180

EFF ENERGY IN

85.80%
85.80%
85.80%
88.20%
88.20%
88.20%
86.00%
88.00%

EFF ENERGY IN

86.00%
87.50%
86.00%
89.10%
89.10%
86.00%
88.20%

(mmBtu/mn)

13.66
13.66
13.66
7.59
7.59
7.59
an
9.51

76.36

{(mmBtu/hr)

N
5.74
7.78
26.30
26.30
5.84
7.59

82.66

1 ul‘c;%\

Appéndix B

Annual Emissions (i/yr)

NOX

8.97
8.97
8.97
4.99
4.99
4.99
246
6.25

50.56

S02

3.05
3.05
3.05
1.70
1.70
1.70
0.70
2.12

17.08

co

4.25
4.25
4.25
2.38
2.36
2,36
0.87
2.96

23.75

Annual Emissions (t/yr)

NOX

248
3.
5.11
17.28
17.28
3.84
4.99

54.72

§02

0.70
1.28
1.74
5.87
5.87
1.30
1.70

18.47

Page 2

co

0.97
1.78
242
8.18
8.18
1.82
2.36

25.M

PM10

0.66
0.68
0.66
0.37
0.37
0.37
0.15
0.46

3.68

PM10

0.15

0.28
0.38
1.27
1.27
0.28
0.37

3.08

PM

0.90
0.80
0.00
0.50
0.50
0.50
0.20
0.62

5.02

PM

0.20
0.38
0.51
1.73
1.73
0.38

0.50

543

VOoC's

0.78 -

0.78
0.78
0.43
0.43
0.43
0.18
0.54

4.35

vocC's

0.18
0.33
0.44
1.50
1.50
0.33
0.43

4.7

LEAD

0.000532
0.000532
0.000532
0.000206
0.000208
0.000206
0.000121
0.000371

0.002077

LEAD

0.000121
0.000224
0.000303
0.001025
0.001025
0.000228
0.000206

0.003222



Appendix B

300 AREA - NATURAL GAS FUEL
Annual Emisslons (t/yr)

BUILDING BOILER EFF ENERGYIN NOX s02 co PM10 PM VOoC'S LEAD
HP {mmBtuhr)
305 40 81.00% 165 0.72 0.00 1.63 0.09 0.0 0.09 0
3705 15 81.00% 062 0.27 0.00 0.61 0.03 0.03 0.04 0
308-E 150 8430% 598 - 097 0.02 5.87 0.31 0.31 0.4 0
azs 30 81.00% 124 0.54 0.00 1.22 0.07 0.07 0.07 0
337/337-B 6o 80.50%  2.50 1.09 0.01 248 0.13 0.13 0.14 0
60 80.50%  2.50 1.09 0.01 248 0.13 0.13 0.14 0
a71713717-B/3708 80 82.00% 3.27 1.43 0.01 3.22 0.17 0.17 0.19 0
3709-A 10 81.00% 0.41 0.18 0.00 0.41 0.02 0.02 0.02 0
331 300 82.00% 12.25 1.98 0.03 12.07 0.64 0.64 0.70 0
300 B8200% 1225 1.98 0.03 12.07 0.64 0.84 0.70 0
327 200 84.00% 7.89 1.28 0.02 7.7 0.41 0.41 0.45 0
325 100 84.40% 397 1.74 0.01 an 0.21 0.21 0.23 0
100 84.40%  3.97 1.74 0.01 3.9 0.21 0.21 0.23 0
329 100 84.40%  3.97 1.74 0.01 3.61 0.21 0.2% 0.23 0
100 B4.40%  3.97 1.74 0.01 an 0.21 0.21 0.23 0
 323/3760 50 81.00%  2.07 0.91 0.01 2,04 0.11 0.11 0.12 0
328 100 84.40%  3.97 1.74 0.01 3.0 0.21 0.21 0.23 0
100 84.40%  3.97 1.74 0.01 as 0.21 0.21 0.23 0
3720 125 83.20%  5.03 0.82 0.01 4.96 0.28 0.26 0.29 0
3745 10 81.00% 041 0.18 0.00 0.41 0.02 0.02 0.02 0
324 300 82.00% 1225 1.98 0.03 12.07 0.64 0.64 0.70 0
300 B82.00% 1225 1.98 0.03 12.07 064 = 064 0.70 0
382/382B/382C/382D 200 8490%  7.89 1.28 0.02 1.77 0.41 0.41 0.45 0
318 30 81.00% 1.24 0.54 0.00 122 0.07 0.07 0.07 0
3zo 125 83.20% 5.03 0.82 0.01 496 0.26 0.28 0.29 0
125 83.20%  5.03 0.82 0.01 4,98 0.26 0.26 0.29 0
TOTALS 3110 125.50 31.29 0.33 123.68 6.60 6.60 7.15 0

TOTAL TOTALS 7270 284.53 138.59 35.85 173.14 14.26 17.04 18.20 0.006189




APPENDIX C:
QUARTERLY EMISSIONS INVENTORIES



TABLE C-1
NOy EMISSION QUARTERLY INVENTORIES (July 1994 TO June 1996)

Area/Boiler 1994 1995 12 1995 1996* 12 12
Numberl and Month - Month Month
Manufacturer 3rd 4th 1st 2nd  Totals 3rd 4th 1st 2nd Total  Average

Quarter Quarter Querter Quarter (tons) Quarter Quarter Quarter Quarter (tons) (ty)

200 East
#1 - #3 Erie City 0 0 50.6 470 97.6 36.3 60.4 65.6 41.6 2039 150.8
#4 + #5 Riley
200 West . _
" #1 - #4 Erie City 31.7 88.9 303 0 " 1509 7.8 0 0 0 7.8 79.4
Babcock & Wilcox 0 0 0 0 0 0 0.6 0.1 0 0.7 0.4
300
#1 Nationwide 1.4 6.7 10.6 9.4 28.1 49 11.0 0 0 15.9 22.0
#2 Riley 1.9 6.4 6.4 0.3 15.0 1.3 79 170 6.3 325 23.8
#6 Riley 2.0 2.2 4.4 0.4 90 0 0.8 2.6 2.5 59 1.5
Totals 36.9 104.2 102.3 57.1 300.6 50.2 80.7 85.4 503 266.7 283.7

* Preliminary (not validated) data




TABLE C-2
CO EMISSION QUARTERLY INVENTORIES (JULY 1994 TO JUNE 1996)

Area/Boiler 1994 1995 12 1995 1996* 12 12
Number and Month ~ Month Month
Manufacturer 3rd 4th 1st 2nd  Totals 3rd Ath 1st 2nd Total  Average

Quarter Quarter Quarter Quarter (tons) Quarter Quarter Quarter Quarter (tons) (ty)

200 East
#1 - #3 Erie City 0 0 18.5 17.2 35.7 13.3 22.1 24.0 15.2 74.6 55.2
#4 + #5 Riley .
200 West
#1 - #4 Erie City 11.6 325 11.1 0 55.2 0 0 0 0 0.0 27.6
Babcock & Wilcox 0 0 0 0 0 0 0.2 0.0 0 0.2 0.1
300
#1 Nationwide 0.1 0.6 1.0 0.8 2.5 0.4 1.0 0 0 1.4 2.0
#2 Riley 0.1 0.6 0.6 0.0 2.2 0.1 0.7 . 1.7 0.5 3.0 2.6
#6 Riley 0.2 0.2 0.4 0.0 0.6 0 0.1 0.2 0.2 0.5 0.5
Totals 12.0 33.8 31.5 18.1 95.4 13.8 24.0 25.8 16.0 79.6 B87.5

m
* Preliminary (not validated) data
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FOR
- INDUSTRIAL, INSTITUTIONAL, AND COMMERCIAL BOILERS,
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the Technical Review Group
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INTRODUCTION

This report presents the proposed determinations of reasonably
available control technology (RACT) and best available retrofit control
technology (BARCT) for industrial, institutional, and commercial boilers,
steam generators, and process heaters. The RACT/BARCT Determination is
presented in Appendix A of this document. The determinations follow the
"California Clean Air Act Guidance for the Determination of Reasonably
Available Control Technology and Best Available Retrofit Control
Technology," approved by the California Air Resources Board (ARB) on
April 13, 1990. The determinations have been reviewed and approved by the
Technical Review Group (TRG) of the California Air Pollution Control
Officers' Association (CAPCOA). -

In developing the proposed RACT and BARCT determinations, the staff
reviewed a statewide suggested control measure (SCM) and several district
rules. Tables 1 and 2 present summaries of the SCM and the district rules
that the staff reviewed. The Technical Support Document (TSD) for the SCM
is available upon request. The complete texts of the applicable district
rules are contained in Appendices B-E.

I. RACT/BARCT RECOMMENDATION

A. RALT Discussion

On April 29, 1987, the TRG approved a suggested control measure for the
control of emissions of oxides of nitrogen (NOx) from industrial,
institutional, and commercial boflers, steam generators and process heaters.
This SCM was subsequently approved by the ARB on September 10, 1587. The
SCM applies to units with rated heat inputs of 10 million British thermal
units per hour (MMBtu/hr) and up, except units with rated heat inputs of
greater than 40 MMBtu/hr that are based in petroleum refineries.

The lowest emission 1imits contained in the SCM apply to units with
rated heat inputs of greater than or equal to 20 million Btu per hour and
less than or equal to 150 million Btu per hour, operating with annual
capacity factors of greater than 10 percent. The limits for these units are
70 parts per million by volume (ppmv) NOx for gaseous fuel operations and
115 ppmv NOx for number 1 or number 2 grade fuel oil.

For the RACT determination, we have extended the application of these
limits to all units with rated heat inputs of greater than or equal to
5 million Btu per hour, operating with annual heat inputs of greater than or
equal to 90,000 therms. We have also applied the limit for operating on
number 1 or number 2 grade fuel oil to operation with all types of
nongaseous fuels. Units which normally burn only gas are allowed a 150 ppmv
NOx emission 1imit for burning nongaseous fuel for not more than 168 hours
per year, if gas is unavailable for purchase.



Table' 1

Emission Limits’ Contain d-in" the Suggested’ Control Méasure
Approved by the Air Resources Board on" ‘September” 10, 1987

Rateddl Btal; s HoxRL
Heat apacity Fuél Ernission-
>20 and” <150° MABEUIERE  >10% 0% g2k 707 ppmiv NOy. or
: 0.08° Tbs- NO,/MMBE
Fuel' 01 #1: ot #2.  11¥ ppm’ N, or
0.15: 1bs* Nﬁé/MHBtu
ther Fugl 04l - 150" pprive NO; oF
0.20° 1bs NO,/HMBtu
>150 MHBYU/HF . 0% das g5 ppnv NU, or

Uhfﬁ-lbf'ﬂdéIHMBtu

Fue® 03T #1 or #2 195 ppmv NO, or
6. 1€ T8s NO,/MMBtu

OtherT Fudl 641 165 ppmv' NG, or
' 6.22 Tbs NO,/MMBtu

R L LT NS —" - m— " e ivmem o w e m -—
- = = e x = P L S v

al Units vnth Fétéd, heig in fputs of ﬁrea‘f.er than 6¢ équal fo 16 MMBtu/hr, énd
1éss than .20 HMBtU/hr 2ﬁd with annual éapacity factérs of greatér €han
10:0%, aré subject fo StheF pequirements.

b/ Corfected £6 3. 00 _pércént by volime 02.- dry, and dveraged over 16
consecutive miniités. _



Table 2

Summary District Rules Reviewed for NOx Emissions
from Non-Utility Boilers and Process Heaters

Rated Annual ND&QL COEL
Heat Heat Input or Emission Emission
Input Capacity Factor =~ Limits Limits
------- SCAQMD's Rule 1146.1, Boilers and Process Heaters (10/5/90)--c-oemmmm
22 and <5 MMBtu/hr >18,000 tharms‘i 30 ppmv or 400 ppmv

0.037 1bs NDZIHMBtu
------- SCAQMD's Rule 1146, Boilers and Process Heaters (9/9/88, 1/6/89)—~~--
25 MMBtu/hr £90,000 thermsl 40 ppmv or 400 ppmv

0.05 1bs NOZIHMBtu
240 MMBtu/hr >25% 30 ppmv 400 ppmv
------- SCAQMD's Rule 1109, Boilers and Process Heaters - Petroleum——-e——eec——

Refineries, (11/1/85, 8/5/88)

>40 MMBtu/hr 210% 0.03 1bs NO,/MMBtu

@ maximum rgted

capacity
------- VCAPCD's Rule 74.15, Boilers and Process Heaters, (3/28/89)--=mmmec—v
25 MMBtu/hr 290,000 therms®l 40 ppmv 400 ppmv

2/ Units with annual heat inputs of less than 18,000 therms are subject to
other requirements. .

b/ Units with annual heat inputs of less than 90,000 therms are subject to
other requirements.

sl Corrected to 3.00 percent by valume 02. dry, and averaged over 15
consecutive minutes,



A summary of the RACT determination is presented in Table 3.

B. BARCT Discussion

As shown in Table 2, both the South Coast Air Quality Management
District (SCAQMD) and the Ventura County Air Pollution Control District .
(VCAPCD) have adopted source specific rules for NOx emission control on non- ;
electric-generating boilers, steam generators, and process heaters. SCAQMD
Rule 1109, adopted November 1, 1985, and amended August 5, 1988, applies to
units with rated heat inputs of greater than 40 MMBtu/hr located at
petroleum refineries. SCAQMD Rule 1146, adopted September 9, 1988, and
amended January 6, 1989, applies to units with rated heat inputs of B
MMBtu/hr and up not located at petroleum refineries. SCAQMD Rule 1146.1,
adopted October 5, 1990, applies to units with rated heat inputs from 2
MMBtu/hr to less than 6 MMBtu/hr. VCAPCD Rule 74.15, adopted ‘March 28,
1889, applies to units with rated heat inputs of 5 MMBtu/hr and up, except
water heaters.

Ty

The emission limits contained in district rules are 30 ppmv NOx for
units with rated heat inputs of greater than or equal to 2 million Btu per
hour and less than 5 million Btu per hour, having annual heat inputs of
greater than 18,000 therms; 40 ppmv NOx for units with rated heat inputs of
greater than or equal to 5 million Btu per hour, having annual heat inputs
of greater than 90,000 therms; 30 ppmv NOx for units with rated heat inputs
of greater than or equal to 40 million Btu per hour, operating at annual
capacity factors of greater than 25 percent: and 0.03 pounds NO2 per million
Btu of heat input for units operating at maximum rated capacity“with rated TR,
heat inputs of greater than 40 million Btu per hour, sited at petroleum %;LQQ
refineries and operating at annua)l capacity factors of greater than or equal S
to 10 percent.

For the BARCT determination, we have applied the 30 ppmv NOx emission
Timit to all units burning gas, having rated heat inputs of greater than or
equal to 5 million Btu per hour and operating with annual heat inputs of
greater than or equal to 90,000 therms. For units burning nongaseous fuels,
we have applied the 40 ppmv NOx emission 1limit to all units having rated
heat inputs of greater than or equal to 5 million Btu per hour, operating
with annual heat inputs of greater than or equal to 90,000 therms. Units
which normally burn only gas are allowed a 150 ppmv NOx emission limit for
burning nongaseous fuel for not more than 168 hours per year, if gas is
unavailable for purchase. a
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RACT/BARCT Summary for Industrial, Institutional

Table 3

and Commercial Boilers, Steam Generators, and Process Heaters

- Standards

---------- RACT —~reemcmeae
Rated ' Annuaidl

Heat Heat

Input  Ipput
2 b MMBtu/bhr > 90,000 therms
---------- BARCT —-ceecaaa.
Rated Annualii

Heat Heat

Input  Input

> 5 MMBtu/hr > 90,000 therms

Fuel
Iype

Gas

Other
Exempt'longi

Fuel
Iype

Gas

Other
ExemptiongL

HOth

Emission
Limits

70 ppmvﬁl
115 ppmvil

150 ppmy

noxkL

Emission

Limits

30 ppmvgl
40 ppvaL

150 ppm

cokL

Emission

Limits _
400 ppmv

400 ppmv
400 ppmv

cobt

Emission

Limits
400 ppmv

400 ppmv
400 ppmv

other requirements.

consecutive minutes.

available for purchase.

R RRRRERPR g ®k

Corrected to 3.00 percent by volume 0

For not more than 168 hours

0.084 pounds ND2 per MMBtu of heat input,
0.150 pounds NO2 per MMBtu of heat input.
0.036 pounds NBZ per MMBtu of heat input.
0.052 pounds NO, per MMBtu of heat input.

Units with annual heat inputs of less than 90,000 therms are subject to

2» dry, and averaged over 15

per calendar year, only when gas is not

0.215 pounds NOx per MMBtu of heat input.



We chose 30 ppmv as the uniform BARCT NOx emission limit for gas firing
of a1l industrial, institutional, and commercial boilers, steam generators,
and process heaters. This uniform emission limit reflects improvements in
technology which have occurred in the last few years. We believe that most
units can meet this limit by installiing new burners with flue gas
recircutation. Some units may need to add selective noncatalytic reduction or
other emission control technology instead of flue gas recirculation due to
particular unit design problems. We believe that 30 ppmv is the appropriate
BARCT NOx emission 1imit due to the many units currently operating within this
limit without the use of flue gas emission controls. New units of the near
future may achieve emission limits below 15 ppmv NOx without the use of flue
gas emission controls. However, for districts which have recently adopted
rules which allow higher emissions, the incremental cost-effectiveness of
requiring 30 ppmv may be high for some affected units. Therefore, districts
which have adopted rules covering the applicability of this determination,
within three years prior to the date of approval of this determination, are
deemed to comply with this determination.

In the SCAQMD, specially blended low-NOx fuel oil, which has low sulfur,
nitrogen, and aromatic hydrocarbon contents, is being used to meet the 40 ppmv
limit of Rule 1146. Since the low-NOx fuel oil is blended in small
quantities, it is much more expensive than number 2 fuel oil. Therefore, this
tow-NOx fuel oil is being used primarily for dual fuel firing capability at
this time. Methanol is also being used in the SCAQMD to meet the 40 ppmv
limit with dual fuel firing capability. We believe that, in the future,
liquid fuel firing at 40 ppmv NOx may be economically competitive with gas
firing at 30 ppmv NOx.

A summary of the BARCT determination is also presented in Table 3.

II. CONTROL TECHNOLOGY

Nitric oxide (NO) forms in process equipment such as boilers and heaters,
which operate on the combustion of fuel and air. The NO may then be emitted
to the atmosphere along with other products of combustion in the flue gas.
Smaller amounts of nitrogen dioxide (NOZ) form in the combustion process, and
some NO oxidizes to NO2 in the stack.

We refer to NO and NO, cumulatively as oxides of nitrogen (NO_), and we
quantify NO_ emissions as Parts per million (ppm) by velume, relative to dry
stack gases™at 3 percent 0,. Alternately, we may quantify NO_ emissions as
pounds of NO, per million Sritish thermal unit (MMBtu) of fue} input to the
process, baséd on the higher heating value (HHV) and flow rate of the fuel.

The formation of NO by combustion processes is governed primarily by (1)
the chemically-bound nitrogen content of the fuel, (2) the oxygen
concentration of the flame, (3) the temperature of the flame, and (4) the
length of time for which the combustion gases are held at the flame
temperature.

e



Chemically-bound nitrogen of 1000 ppm by weight in fuel oil could result
in NO formation of up to 83 ppm by volume, relative to dry stack gases at 3
percent 0,. This estimate is based on 65 percent conversion of fuel-nitrogen
to NO. Far higher fuel-nitrogen contents the percent conversion is lower.
For lower fuel-nitrogen contents, the percent conversion is higher. Residual
fuel oils may have nitrogen contents of between 1000 ppm and 8000 ppm by
weight. In California, distillate fuel oils with nitrogen contents between
200 and 600 ppm by weight are typically available. By 1994, distillate fue)
oils with nitrogen contents below 10 ppm by weight may be available as a
result of statewide regulations limiting the sulfur content of motor vehicle
diesel fuel. Chemically-bound nitrogen of 10 ppm in fuel oil could not
convert to more than 1 ppm of NO. Due partly to chemically-bound nitrogen in
fuel oils, the combustion of fuel oils produces more NO than the combustion of

natural gas at the same conditions.

Generally, premixed flames, such as in natural gas combustion, will
produce less NO than diffusion flames, such as in oil dropiet combustion, with
the same amount of excess air. This is because the peak temperatures in
diffusion flames occur at surfaces of theoretically correct air-to-fuel
ratios, while the peak temperatures for premixed flames are lower due to
excess-air dilution. '

For most applications reducing NOx emissions from industrial,
institutional, and commercial boilers, steam generators, and process heaters
can be broken down into four methods. These are (1) retrofitting of low-NOx-
emitting burners, (2) retrofitting of flue-gas-recirculation systems (3) .
installation of ammonia injection systems for selective noncatalytic
reduction, and (4) installation of ammonia injection systems along with
catalytic reactors for selective catalytic reduction. These methods are
discussed below.

A. Llow-NOx Burpers

Low-NOx burners employ low excess air combustion, air staging, fuel
staging, or combustion product recirculation to lower NOx formation in the
flame. Low excess air combustion and combustion product recirculation
decrease the oxygen available for NOx formation. Combustion product
recirculation aiso Towers the bulk flame temperature, and consequently lowers
the NOx formation rate and equilibrium concentration. Staged-air burners
lower available oxygen at points in the combustion chamber where the
temperature is high. Staged-fu€) burners lower the temperature at points in
the combustion chamber where available oxygen is high. Retrofitting of low-
NOx burners may require derating of equipment, because flame lengths may be
significantly increased.

Low-NOx burners are applicable to most gas-fired and oil-fired units.
For gas-fired units, the control effectiveness ranges from 10 to 55 percent.
For units fired with low-nitrogen oil, the control effectivenass is expected
to be within the same range.



B. Flue Gas Recirculation

Flue gas recirculation (FGR) for NOx control consists of extracting a
portion of the flue gas from the economizer outlet and returning it to the
furnace, admitting the flue gas through the furnace windbox. Flue gas
recirculation lowers the bulk furnace gas temperature and reduces oxygen
concentration in the combustion zone. .

A retrofit installation of FGR consists of adding a fan, ductwork,
dampers, and controls as well as possibly having to increase existing fan
horsepower due to increased draft loss.

FGR is an effective control technique for both gas-fired and distillate
oil-fired units. FGR is not effective at reducing NOx formation originating
from fuel-bound nitrogen. The control effectiveness of flue gas recirculation
ranges from 60 to 70 percent for gas-fired units. The control effectiveness
of FGR for units firing low-nitrogen oil is expected to be within the same

range.

C. Se)ective Noncatalytic Reduction

Exxon Research and Engineering Company has developed, patented, and is
offering for Ticense, a noncatalytic process called Thermal DeNOx for removing
oxides of nitrogen from flue gas in stationary combustion sources. Thermal
DeNOx is based on the gas phase homogeneous reaction between NOx in flue gas
and ammonia (NH3). which produces nitrogen and water.

In general, NH, is injected into the hot flue gas by means of either air
or steam carrier gag at a point in the flue specifically selected to provide
opti@um reactisn temperature and residence time. In the temperature range of
1600°F to 2200°F, the reaction occurs through the injection of NH, alone.
Hydrogen (H,) can also be injected alongowith NH3 to extend the e?fectiveness
range of thg deNOx reaction down to 1300°F.

NOx reductions of up to 90 percent have been demonstrated on an oil field
steam generators where favorable process conditions exist. DeNOx performance
using eartier technology ranges from 50 to 70 percent reduction for most oil-
fired and gas-fired process heaters and steam boilers.

D. Selective Catalvtic Reduction

Selective catalytic reduction (SCR) refers to a process that chemically
reduces NOx with NH, over a heterogeneous catalyst in the presence of oxygen
(0,). The process is termed selective because the reducing agent NH3
prgferentially attacks NOx rather than 0,. However, the 0. enhances the
reaction and is a necessary part of the Feaction scheme. fhus, SCR is
potentially applicable to fiue gas under oxidizing conditions, "greater than
one percent 0,. o ’

In theory a 1:1 stoichiometric molar ratio of NH, to NO is sufficient tc
reduce NOx to molecular nitrogen (N,) and water vapor“(H,0). In practice a
NHS:NO ratio of 1:1 has typically réduced NOx emissions Ey 80 to 80 percert

8




with a residual NH, concentration of less than 20 pgmv. Theooptimum
temperature range for the catalytic reaction is 570°F to 845°F.

SCR retrofitting requires a reactor, which contains the catalytic
material, and an ammonia storage and injection system. Due to the increased
pressure drop across the reactor, some increase in boiler fan horsepower, or

possibly a new fan, may be necessary.

SCR has been extensively employed in Japan on gas~-fired and oil-fired
industrial fnd utility boilers.

II1. COST-EFFECTIVENESS

Flue-gas recirculation and ammonia injection are probably the most
universally applicable methods for reducing NOx emissions from industrial,
institutional, and commercial boilers, and process heaters. The unit cost of
NOx emission reduction with FGR ranges from $1600 to $7800 per ton at
50 percent capacity factors. The unit cost of NOx emission reduction with
armonia injection ranges from $1500 to $6000 per ton at 50 percent capacity
factors. Low-NOx burners are generally less expensive, and SCR {s generally
more expensive, than these methods. The ranges are reflective that unit costs
generally increase with decreasing equipment size. Furthermore, unit costs
increase rapidiy with decreasing capacity factors below 25 percent. Table 4
presents a summary of cost-effectiveness ranges for the different
technologies.

Table 4

AT
S5
b
o

Cost-Effectiveness of Selected NOx Emission Control Technologies

Annual Unit Size NOx Emission Reduction
Capacity Range Cost-Effectiveness Range
Factor  (MMBtu/hr) (19863 thousand/ton NOx)
Low-NOx Burners 10% 2.3 to 27
50% 3.5 to 150 0.5 to 6.4
90¢ 0.3 to 4.0
- Flue Gas Recirgulation 10% 6.8 to 29
50% 3.5 to 350 1.6 to 6.8
90% 1.0 to 3.7
Selective Noncatalvtic 102 2.3 to 20
Reduction 50% 50 to 375 1.5-to 6.0
90% 1.3 to 3.8
selective Catalytic 102 24 to 66
Reduction 50% 50 to 350 6.0 to 14
90% 4.0 to 9.0




Reasonably available control technology (RACT) requirements can be met
with either FGR or ammonia injection. However, for oil-firing, switching to a
lower nitrogen-content fuel may be required. FGR is ineffective at reducing
_NOx formation originating from fuel nitrogen, and the absolute amount of NOx
passing through ammonia injection systems increases directly with the amount
entering. Where applicable, low-NOx burners may be more effective at reducing
emissions when firing with high-nitrogen fuel.

o

Best available retrofit control teéhnoTogy (BARCT) requirements for gas-
firing may be met by installing new burners with either FGR or ammonia
injection. However, both methods, or SCR, may be necessary for up to twice

the cost.

1v. IMPACTS
A. Ecopomic

~ The potential economic impacts of this determination are the capital cost
of emission control equipment and the increased operating cost associated with
emission control equipment. If combustion equipment is operated with lower
excess air after, or instead of, retrofitting control equipment; there will be
a cost benefit due to increased thermal efficiency.

B. Air Quality

The most significant impact of this determination is the decrease in NOx
emissions and resultant decrease in atmospheric ozone and PM10 formation.
Other potential impacts include ammonia s1ip from SNCR and SCR systems and
ammonia leakage from storage and handling systems, which will result in
emissions of ammonia to the atmosphere. Ammonia emissions will increase the
formation of PM10 in the atmosphere.

C. Hazards

Ammonia is a toxic, highly reactive compound and its use, storage, and
transport can be hazardous, especially in the case of worker exposure to
highly concentrated ammonia vapor or contact with liquid ammonia.
Occupationa) Safety and Health Administration (OSHA) regulations specify the
methods for the use, storage, and transport of ammonia. These regulations
were developed to reduce the hazards that could occur when handling ammonia.

The spent catalyst materials from the use of SCR commonly contain small
amounts of hazardous materials, including vanadium pentoxide. This compound
js toxic if inhaled. A majority of catalysts used in California are now
reclaimed and recycled by the manufacturer, so that their disposal should pose
no significant environmental impacts. For those facilities that do not
recycle their catalysts, the spent material would have to be deposited in &
Class I landfill. The only operational Class I disposal site in California is
located in Kings County.

10 i)
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D. Energy

Additiocnal fan energy will be required to operate FGR, SNCR, and SCR
systems. A1l of the systems require additional mass flows and gas velocities,
which will increase flow losses through the furnaces and downstream passages.
The FGR ducting and SCR reactor are additional flow impedances.
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APPENDIX E:

NOTE

AMOCO FUEL OIL IS AVAILABLE IN THE RICHLAND AREA

U.S. OIL & REFINING FUEL OIL IS NOT AVAILABLE IN THE RICHLAND AREA
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Product Information Sheet
FEBAUARY 1993 Pl NO. 200

NITROGEN AND TRACE METALS IN NO. 2 DISTILLATES

Utiiities and cthers have exprassed interest In the nifrogen and trace metals levels of
distillate products. The interest in fuel bound nitrogen ig being generated by new source
emission policy and emissions control of oider Installations. Tha trace metals concemns are
ralatad to the durability of turbine equipment. This Pl sheet answars some of the questions
and concerns about nitrogen and trace metals in No. 2 distiliate fuels. ,

Nitrogen

Fuel bound nitrogen s importart bacause It contributes to nitrogen oxide emissions which
are reguiated by tha Clean Air Act Amandmants (CAAA). As an example. the CAAA of 1977
requires gas turbines larger than 1000 hp to have nitrogen oxide (NOx) emissions as low as
78 ppm maximum for turbines located in metropolitan areas. Further, the CAAA of 1860,
Tiia | and Title IV, requiras that reasonably avallabia NOx control technology be applied to
gas turbines in 0zone non-attainment areas (the northeast and Chicago/Milwaukee within
our markating Aren) and that specific low NOx technology be used for acid rain conirel. In
eddition, EPA has establlshed a working group which Is charged with looking for further NOx
reductiona from statlonary sources. Finelly, some state regulations are even more severs
than thoss imposed by the fedaral EPA.

In gas turbine and burner units, NOx is ganaratad from beth atmospheric and fusl bound
nitrogon. The atmospheric nitrogen and oxygen combine in combustion air and form what is
commonly called therrnal NOx. Therma! NOx formation is vary sansltive ta local flame
temparature and somewhat [@ss sensilive to oxygen concentration. Fue! bound nltrogen
when combined with oxygen In combustion air is calied fuel NOX. Fusi NOx formation Is
strongly dapendent on the fuel's nitrogen content and alr/fus! mixing and to a lessar extent
on oxygan concentration. A rule of thumb astimate for the effect of fuel bound nitrogen 1s

25 ppm of NOx per 1000 ppm nitrogen.

Turbine and bumer manufacturers can reduce thermal NOx emisslons, designing units
which control airfuel ratio and mixing, as well as combustion alr. In addition, many
manufacturars specly fual bound nitrogen limits for warranted NOx performance
guarantees. One bumar manufacturer asks that nitrogen be limked to 8000 pPpM in heavy
ofl, while a major turbine manufacturer guarantees performance with No, 2 fuels at 150 ppm
nitrogen or lower. Further, the use of low nitrogen fuels Is a part of NOx control stratagy at
soma existing facilitles.
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in the fuel industry, marketers do not typlcally speciy nitrogen limits, nor do they typically
measurs or record fusl nitrogen levels, The limited data avgilable shelvs tha nitrogen leval
in No. 2 distlliates ranges from about 10 ppm to as high as 400 ppm. Consequently, using
the rule of thumb introduced above, fuel bound nitrogen can contribute up to 10 ppm of NOx
emissions. One racant survey of industry No. 2 diesal/gas turbine fuals at 12 locations
whhin our marketing area showed only five to have samples below 150 pom, while two were
in excess of 300 ppm. Heavier distiliates and distillates with synthatle componaents derived
from cosl, shale or tar sands tend to have higher nitrogen levels. Resldual oils can have
nitrogen levals in the 10008 of ppm.

Though nitrogen bound in aramatic eompounds is extremely hard 10 remove, the procassing
that ramoves sulfur from distiiiates also tends to ramove nilrogen. Baginning In October of
1993, on-highway (0.08 wt% sulfur) diesel fuels will likely contain low levels of fual bound
nitrogen compared to high sultur off-highway fusls.

Trace Metals
While the specilication of nitrogen levels is driven by environmental concerns, trace metals

including sodium, potassium, vanadium, calclum, and fead are driven by economic
considerations, specifically gas turbine durabllity.

Trace lavala of sodium, potasslum, and vanadium combine to form some extramely corrosive
compounds &t turbine Inlet temperatures about 1200°F eroding turbine biades. Calcium,
howsver, ig not a problem from a corrosion §tandpoint and may, In tact, Inhiblt the corrusive
activity of vanadium, but it forms a hard deposit on the turbine blades that s not easily
removed. These deposits can raduce performance and upset the balance of the turbine.
Trace levols of lead have commeonly been specified becauge it tends to reduca the
gifectiveness of additives sometimes used to control vanadium comrosion. Lead is rarely
found in crude oil, and the common source had been refinery contamination, it may no
longer be an issue with EPA restrictions on the lead content ol gasolina.

As with nitrogen, trace metala are niot typically spacified or measurad by the fuel industry.
The appendix of the ASTM Standard Specification for Gas Turbine Fue! Qils (ASTM D-2680)
suggasts maximum Himks of 0.5 ppr by weight for vanadium, calclum, lead, and sodium plus
potassium. Our recent survey of industry No. 2 fuels at 12 locations noted above found that
all met the auggested ASTM trace metal lavals recommended for satisfactory service.

ca'd ccoa T2:12T LEET-PT-20
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March 4, 1997 " PERPORMANCE FROVEN WORDWIDE |

M. Tim W, Sonnichsen, P.E.
Camot Northwest Office
P.O. Box 2932

Woodinville, WA 98072

Subj. Hanford Project
Cleaver-Brooks Bollers

Dear Tim:

Following a critical review of all data available, Cleaver-Brooks guarantees the emission levels, per
the table below, for boilers rated 5,000,000 Btu input end larger for the Hanford project.

The emission levels are guaranteed based on testing at steady state operation and at the high fire rate.
The units must be properly warmed-up to reach normal operating temperatures throughout the unit.
Bince the maximum potential emission levels occur at full Btu input rating, the guarantee is based on

high fire performance.

Rollutant
f voC  PPM, Dry, Corrected to 3% O, 30
No, PPM, Dry, Corrected o 3% O, 30
CO  PPM, Dry, Correcied o 3% O, 300
PM, [byMMBit 0012

Note: 1. NO, level on No. 2 oit is based on a mmdnmm fuel bound nitrogen content of 0.04% by
weight,

2. Particulate material level on No. 2 oil is based on & maximum sulfur content of 0.05% by
weight and maximum ash content of 0.01% by weight.

3. Cleaver-Brooks classifies all particulate matter from natural gas and No. 2 oil as PM,,

4, These emission levels do not include any fugitive or background emissions at the jobsite.

Questions regarding the table and other comments may be directed to my attention,

dejwee.fu_‘/
Ron Wildasin

RW.exw
rwimiid

cc: Glen Waldenberg, Cole Industrial
Bill Kelly, Johnson Controls

Mark Ziolk OVl g . 421 Milwaskes, W1 53301 » Tauphons [414) 5550600 .
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A COUNTY APCD

VENTUR
TGN EMISSION FACTORS

AB 2588 COMBUS

Emisslon factoss for combustion of patural gas aod diesel fuel weee developed for use
i AB 2588 emisdon inveatory repos o 1550 and updated in 1991, These factors
luvebemupddedigﬂnbased oo additional sourcs testlag which bas teen performed
under AB 2588. Memkﬁonﬁdonmm.bcusedwhmmummﬁns or fuel
analysis are not required by the AB 2588 Cuterla and Guidelines Regulations,

: @ix D, The factors are applicable {o il gon-utitity tombustion Sources and are
divided Into external combustion fovrcss (bollers, heaters, flares) and. internzl
combustion sources (engines, turbines). Natural gas combustion factors are further
divided into 2 number of sub-categodes, based on equipment size and typs.

If better source specific data such as manufacturer's data, squrce tests, O fuel anslysis
{s avallable, it should be used rather than these ermission factory, -

e ™

Natura! Gas Combustion Factors

Natural gas combustion factors were developed for Lisiad substancas identified by the ./
Callfornia Ale Resources Board® (CARE) as significant components of natural gas

- combustion emls;iops ).

. Internsl Combustian -

| PAM's
. (ncluding naphthalenc)

scataldehyde X . ‘ . .
acrolein : v

Decemher 30. 1992
10°d POO'ON 61:%T 96'6T IN[ " 91py-089-016-1°ON 73l 41762 ON LONJGD



B NOV @9 *S3 2147 CERTNINTEED CHOM CR 205-8AS-A231 - P9
' All emission factors for intemal combustion engines were based oa source lesting
pecformed under the AB 2588 program (6).

For: turbines, the PAM, naphthalene, benzene,’ toluene, xyleaes, aad propylene
emistlon factors were also based oa soures testing (16), (17, (18). Turbine emlssion
factors for acroleln and scetaldehyde are based en formaldehyde source tast results and
g CARB sssumption that, as an estimate, it can be tsumed that sccialdehyds emlseicas
are 8a oder of magnituds less thea fomddehydemd acrolein emlssions are an order

of magnitude less than acet:ldehyde 4. ,,
Exmnal dambusﬂon

S S8a - P

Polluteat Exissicns (bADMel) l
benzese 0.0185 0.0133  0.004 0.1152 .
formaldebyde - @* 0.0256 _ 0.0087 . 11376 H
PAH" 0.1564 0.1964 0,1564 0.3273
pephthalens 0.1785 0.1785 0178 NA

P [remdiatrie . 0.0553 B oc2ss om0t

G acoleda Q.01 - 0010 0002 | 0.0l4
{ propylese 0,2737 0.1984 0.0582 2.0160

O o.wsg ! o.m

o.m o;m16 .

NA - Not available. Due to lack of mformuon it must be assumed lhtt all PAH'
from this sovecs are carcinogenic (no naphthalenc).

External combustion equipment Includes boilers, hmers, and steam generators.

The beazene and formaldehyde emlssion factors for extermal combusdon equipmeat,
with the exception of flares, were based on the results of source tests performed on two .
units ruted st between 10 and 100 million BTU per hour () (5). The PAH and
naphthalene factors wees assumed to be the same for external combustion devices other

than flares as for lntemal combusuon engines.

December 30, 1992

<0 d ‘D : ‘e
VOO'ON 61:v1 96'57 (nr 91rr-089-015-1"ON 73] 41763 ON INNNHY T
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The attached spreadsheet summary has the ESPC Emission calculations to meet
NOC and annual report requirements. It includes monthly emission calculations
(January-April, 1998) for the five diesel-fired boillers (three in 200W, two
in 200E) that are greater than 10 MMBTU/hr, which are subject to New Source
Performance Standards, 40 CFR 60, Subpart Dc. This preliminary spreadsheet
does not include emissions from natural gas-fired boilers or from diesel-fired
boilers that are less than 10 MMBTU/hr.

Potential emissions for the site from ESPC boiler operations are based on
continuous operation (24 hrs/day, 365 days/yr) for all boilers, gas and
diesel, operating at full capacity. Fuel usage was based on HP rating of
boilers, without considering efficiency. These numbers are comparable to
those found in the Notice of Construction application, which probably did take
boiler efficiecy in consideration. Based on these emission potentials, the
Hanford site is still a major source, subject to Title V requirements.
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Geroge Saenz
A.H. Smith Distributing
(509)-882-5755

January 21, 1998

George,

I am writing in response to your request for data concoming dissel at the Conoco Spokeme,
Washington terminal,

1 looked at data from the Billings, Montana refinery for the last year. The deta set represents
aver 120 enillion gallons. Hopefully it will meet your needs,

SULFUR CONTENT

Al of the burner fuel supplied to you is low sulfur diesel, dyed for tax examption, The
maximum sulfur level spacification is .05% wt. Data frem actual production showed a low of
0.011% and a high of 0.044%. The average was 0,030%.

HEAT NT

Tha calculated gross heat of combustion ranged from a low of 138,000 BTU's per gallen to a
high of 140,000 BTU's per gallon; the average was 139,00¢ BTU's per galion.

if 1 can be of further assistance, please call,

Best regardas,

Apusibl o

Mitch Oliver
Direetor of Product Quality-Rockies

ﬁrﬁdmrqdodmg
*% TOTAL PAGE,.BA1 =%



A [ 8 | ¢ | b | E F | 6 I H | 1 J ] K [ L | ™M | N | ©
1 . | i
2 |Criteria Pollutant Total 1997 Jan-98  Feb-98  Mar-98  Apr-98  May-98  Jun-98  Jul-98 | Aug-98 | Sep-98 ; Oct-98  Nov-98 = Dec-98 Total 1998
3 . ] ! : ; i
4_|Total Diesel Emissions i i i i
5 ! i ! |
6 |NOx (tons) | 030 | 072 061 ' 054 036 000 ! 0.00 0.00 0.00 000 | 0.00 000 | 000 ; 223
7 |S0O2 (tons) i 010 ; 024 ' 021 0.18 0.12 000 . 000 0.00 -0.00 000 i 000 000 ; 000 | 076
8 |CO (tons) | 014 ' 034 ' 029 ' 025 0.17 000 ! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.05
9 |PM10 (tons) 002 i 005 , 004 ! 0.04 0.03 000 , 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.16
10 | Total PM (tons) 003 | 007 | 006 | 0.05 0.04 000 : 000 0.00 0.00 0.00 0.00 0.00 0.00 0.22
11 {(VOC's (tons) 003 | 0.08 0.05 » 0.05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
12 |Lead (lbs) 003 | 009 | 007 006 0.04 = 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26
13 ! |
44 {Total Natural Gas Emissions { ! |
15 | i ] \ |
16 |NOx (tons) 002 | 000 000 i 0.00 0.00 000 | 000 & 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 {SO2 (tons) 000 | 000 , 000 0.00 0.00 000 | 000 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 |CO (lons) 0.05 0.00 0.00 | 0.00 000 ;, 000 | 000 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 {PM10 (tons) 0.00 0.00 000 . 0.00 000 | 000 i 000 ! 000 0.00 0.00 0.000 { 0.00 0.00 0.00
20 {Total PM (tons) 000 0.00 000 @ 0.00 000 | 000 0.00 ' 0.00 0.00 0.00 | 0.00 000 ' 0.00 0.00
21 |VOC's (tons) 0.00 0.00 0.00 ' 0.00 0.00 0.00 000 ' 0.00 0.00 000 | 000 | 000 | 000 ! 0.0
22 |Lead (bbs) 000 000 000 | 000 000 000 ; 000 ; 000 000 | 000 | 000 ' 000 0.00 0.00
23 ! | i | i
24 {Subtotal 200 East Emissions i : !
25 . | ! T i i
26 |NOx (kg) | 103.18 66.64 50.86 42.46 22.10 0.00 000  0.00 0.00 0.00 000 ;, 000 | 0.00 182.07
27 {SO2 (kg) 33.58 2266 | 17.29 14.44 7.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 61.90
28 |CO (kg) 46.74 3154 | 24.08 20.10 1046 | 0.00 0.00 0.00 0.00 0.00 000 | 000 | 0.00 86.18
28 (PM10 (kg) 7.24 4.89 3.73 3.11 162 | 0.00 0.00 : 0.00 0.00 0.00 000 | 000 | 0.0 13.35
30 | Total PM (kg) | 988 6.66 5.09 4.25 221 . 0.00 000 | 0.00 0.00 0.00 000 , 000 0.00 ' 18.21
31 |VOC's (kg) 8.56 5.78 4.41 3.68 192 | 000 000 | 0.00 0.00 000 | 000 | 000 | 000 ' 1578
32 |Lead (kg) 0.01 0.00 0.00 0.00 0.00 ! 0.00 0.00 : 000 0.00 0.00 000 ' 0.00 0.00 0.01
33 | i : i : |
34 | Subtotal 200 West Emissions i i ; i |
35 i | i
36 |[NOx (kg) 166.85 @ 586.82 | 503.04 | 44552 30451 , 000 | 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 1839.89
37 |S02 (kg) | 5673 198.52 171.03 151.48 , 10353 ;| 0.00 | 0.00 { 0.00 0.00 0.00 | 0.00 0.00 | 0.00 625.56
38 |CO (kg) 7898 | 277.76 | 238.10 | 21088 , 14414 | 000 | 0.00 : 0.00 0.00 0.00 , 000 0.00 | 0.00 870.88
39 |PM10 (kg) | 12.24 43.03 36.89 32.67 2233 | 000 | 000 0.00 0.00 000 | 000 ! 000 ; 0.00 134.93
40 | Total PM (kg) | 16.69 58.68 50.30 44.55 3045 | 0.00 0.00 0.00 0.00 000 ! 000 000 | 000 T 183.99
41 |VOC's (kg) {1446 50.86 43.60 38.61 26.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 000 | 159.46
42 |Lead (kg) 0.01 0.03 0.03 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 000 ; 000 | 011
43 |
44 | Total 300 Area Emissions ! :
45 | | | i
46 |NOx (kg) 195 . 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00
47 |S02 (kg) 0.01 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48 |CO (kg) 439 | 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49 |PM10 (kg) 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 | Total PM (kg) 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51 {VOC's (kg) 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 jLead (kg) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 )
54
55 :
56 |Potential Diesel Emissions N
57 :
58 |NOx (tons) 0.00 9.81 8.86 9.81 9.49 9.81 9.49 9.81 9.81 9.49 9.81 9.81 9.81 :.116.77
59 |SO2 (tons) 0.00 3.31 2.99 3.31 3.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |' 12.80
60 |CO (tons) 0.00 4.60 4.16 4.60 4.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.82
61 |PM10 (tons) 0.00 0.71 0.64 0.71 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 276
62 | Total PM (tons) 0.00 0.97 0.88 0.97 0.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.77
63 |VOC's (tons) 0.00 0.84 0.76 0.84 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.26
64 |Lead (Ibs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
65
66 |Potential Natural Gas Emissions
67
68 |NOx (tons) 0.00 277 2.50 2.77 268 277 2.68 277 2.77 2.68 277 2.68 2.77 32.59
69 |SO2 (tons) 0.00 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.35
70 JCO (tans) 0.00 11.10 10.02 11.10 10.74 11.10 10.74 11.10 11.10 10.74 11.10 10.74 11.10 130.68
71 |PM10 (tons) 0.00 0.59 0.53 0.59 0.57 0.59 0.57 0.59 0.59 0.57 0.59 0.57 0.59 6.97
72 |Total PM (tons) 0.00 0.59 0.53 0.59 0.57 0.59 0.57 0.59 0.59 0.57 0.59 057 | 059 6.97
73 |VOC's (tons) 0.00 0.64 0.58 0.64 0.62 0.64 0.62 0.64 0.64 0.62 0.64 062 | 064 7.55
74 JLead (Ibs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 000 | 0.00 0.00
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1 | |

2 |Boiler Annex Fuel Boiler HP |Total 1997 | Jan-98 Feb-98 Mar-98 Apr-98 May-98 Jun-98 Jul-98 Aug-98 | Sep-98 Oct-98 Nov-88 | Dec-98 |Total 1998
3 {200CC  |Boiler 1 |diesel (gal) 80 1292 0

4 |225-B Boiler 1 |diesel (gal) 150 3773 o]

5 |275-E Boiler 1 |diesel (gal) 80 1048 0

6 |272-W Boiler 1 |diesel (gal} 250 3317 0

7 |222-2 Boiler 1 |diesel (gal) 200 448 0

8 Boiler 2  |diesel (gal) 200 7518 0

9 [283-W Boiler 1 |diesel (gal) 200 1440 0
10 }283-E Boiler 1 |diesel (gal) 200 1661 0
11]234-5Z |Boiler1 |diesel (gal) 350 1549 0
12 Boiler2 |diesel (gal) 350 2580 0

13 Boiler 3  |diesel (gal) 350 789 0

14 |242-A Boller 1 |diesel (gal) 200 1730 0

15 Boiler 2 |diesel (gal) 700 900 0

16 Boiler 3  |diesel (gal) 700 38 0
| 17 |305 Boiler 1 |gas (cu. ft.) 40| 0.00E+00 0.00E+00
18|306-E  |Boiler1 |gas (cu. ft.) 150 0.00E+00 0.00E+00
191318 Boiler 1 [gas (cu. ft.) 30| 0.00E+00 0.00E+00
20 |320 Boiler 1 gas (cu. &) 100/ 0.00E+00 0.00E+00
21 Boiler2 [gas (cu. ft.) 100| 0.00E+00 0.00E+00
22323 Boiler 1 gas (cu. ft.) 50| 0.00E+00 0.00E+00
23 |324 Boiler 1 |gas (cu. ft.) 300| 0.00E+00 0.00E+00
24 _|Boiler2|gas (cu. ft 300/ 0.00E+00 I 0.00E+00
| 25 ]325 Boiler 1 |gas (cu. ft.) 125/ 0.00E+00 0.00E+00
26 Boiler2 |gas (cu. ft.) 125, 0.00E+00 ] 0.00E+00
271326  |Boilert |gas (cu. ft) 100| 0.00E+00 | I T = 0.00E+00
28 _ |Boiler2 |gas (cu.ft) | 100 0.00E+00 b b 0.00E+00
20327  [Boiler1 |gas (cu.ft) 200 0.00E+00 E 0.00E+00
30328 Boiler1 gas(cu.fi) 30| 0.00E+00 ] g 0.00E+00
311329 Boiler 1 gas (cu. ft.) 50, 0.00E+00 0.00E+00
32 Boiler2 |gas (cu. ft.) 50| 0.00E+00 0.00E+00
33 Boiler3  |gas (cu. ft.) 50| 0.00E+C0 0.00E+00
34 Boiler4 [gas (cu. ft.) 50| 0.00E+00 0.00E+00
35 1331 Boiler 1 |gas (cu. ft.) 300 0.00E+00 0.00E+00
36 Boiler2 [gas (cu. ft.) 300| 0.00E+00 0.00E+00
37 |337-B Boiler 1 |gas (cu. ft.) 60| 0.C0E+00 0.00E+00
| 38 | Boiler2 [gas (cu.f) 60| 0.00E+00 0.00E+00
39382-A-D Boiler 1 gas (cu. ft.) 200| 0.00E+00 0.00E+00
40 |3705 Boiler1  gas (cu. ft.) 15| 0.00E+00 0.00E+00
4113706 Boiler 1 |gas {cu. ft.) 80| 0.00E+00 1T 0.00E+00
4213717 Boiler 1 |gas (cu. ft.) 80| 0.00E+00 0.00E+00
43 |3717B Boiler 1 |gas (cu. ft.) 80, 0.00E+00 0.00E+00
44 |3709A Boiler1  |gas (cu. ft.) 15{ 0.00E+00 0.00E+00
4513720  [Boiler1  [gas (cu. ) 125/ 0.00E+00 0.00E+00
46 |3745 Boiler 1 |gas (cu. ft.) 15 0.00E+00 0.00E+00
47

48 | Subtotal > 5 MMBTU |diesel (gal) 25744 0 0 0 o 0 0 0 0 0 0 0 0 0

49 | Subtotal < 5 MMBTU |diesel (gal) 2340 0 0 0 0 0 0 0 0 0 0 0 0 0

50 | Subtotal > 5§ MMBTU |gas (cu. ft.) 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
51 | Subtotal < 5§ MMBTU |gas (cu. ft.) 4.10E+05| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00
52 [

53 | Subtotal 200 East Area 10442 0 0 0 0 0 0 0 0 0 Y 0 0 0

54 |Subtotal 200 West Area 17642 0 0 0 0 0 0 1] 0 0 0 0 ] 0

55 |Subtotal 300 Area 4.10E+05| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

/oF 3
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Diesel-fired > 5 MMBTU/hr

U

Diesel-fired < 5 MMBTU/hr

o LW e e s o ] e s a
 Natural gas-fired > 5 MMBTU/hr | Natural gas-fired < 5 MMBTU/hr

~ 1.50E-01 , 1.80E-01 - ~ 3.70E-02 | 100E-01
5.10E-02 | 5.10E-02 6.00E-04 . 6.00E-04 B
~ 740E-02 | T740E-02 - 228E01 225601
1.10E-02 ~ 1.10E-02 B 1.20E-02 | ~ 1.20E-02
~ 150E-02 ~ 1.50E-02 120E-02 | 1.20E-02
1 1.30E-02 | 1.30E-02 ) ~ 1.30E-02 | 1.30E-02
8.90E-06 8.90E-06 0.00E+00 | 0.00E+00
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2 (Criteria Pollutant ~ [Total 1997 Jan-98 | Feb-98 | Mar-98 | Apr-98 | May-98 | Jun-98 | Jul-98 | Aug-98 | Sep-98 | Oct-98 | Nov-98 | Dec-98 Total 1998
3
4 |Total Diesel_Emiss_ip_n_s_ ) | -
5
8 |[NOx (tons) 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7_|S02 (tons) 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 |CO (tons) 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 |PM10 (tons) 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 | Total PM (tons) - 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11 |VOC's (tons) 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 |Lead (Ibs) ) ~0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 |
13
14 | Total Natural Gas Emissions
15
16 [NOx (tons) 0.02 0.00 0.00 0.00 0.00 0.00 000 | 0.0 0.00 0.00 0.00 0.00 0.00 0.00
17 | SO2 (tons) B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 | CO (tons) ) 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 |PM10 (tons) » 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 | Total PM (tons) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21|VOC's (tons) N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22 |Lead (Ibs) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 0.0 0.00
23
24 |Subtotal 200 East Emissions B - B N -
25
26 |NOx (kg) 103.18 | 0.00 0.00 0.00 000 | o0.00 0.00 0.00 0.00 0.00 000 | 000 | o000 | 000 |
27 |S02 (kg) k. 33.58 0.00 0.00 0.00 0.00 0.00 000 = 000 | 0.0 0.00 0.00 0.00 | o0.00 0.00
28|CO(kae) 46.74 0.00 000 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 |PM10 (kg) 7.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 {Total PM (kg) - 9.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31|VOC's (kg) 8.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
32 |Lead (kg) | oot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
33
34 |Subtotal 200 West Emissions
35 ’
36 |NOx (kg) | 1e6.85 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 1502 (kg) | 573 000 | 0.0 0.00 0.00 0.00 0.00 000 | 0.0 0.00 0.00 0.00 0.00 0.00
38CO (ka) | 78.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39 |PM10 (kg) 12.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40 | Total PM (kg) 16.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[41|VOC's (kg) 14.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42 |Lead (kg) .01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43
44 | Total 300 Area Emissions L - B | 1 . I
45
46 |NOx (kg) | 185 0.00 000 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47 |S02 (kg) N 0.01 000 | 0.00 0.00 0.00 0.00 0.00 0.00 000 | 0.0 0.00 0.00 0.00 0.00
48CO (kg) 4.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49|PM10(kg) 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 |Total PM (kg) 0.23 000 | 000 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51 |VOC's (kg) 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 0.00 0.00
52 |Lead (kg) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Washington State Department of

Didealih  News Release

For Immediate Release: May 13,1998 (98-41)

Contacts: Al Conklin, Division of Radiation Protection (360) 236-3261
Steve Kelso, Office of Communications (360) 586-4002

Hanford given notice for violation of radioactive emission regulations

OLYMPIA — Today, the Washington State Department of Health’s Division of Radiation
Protection issued a Notice of Violation to the U.S. Department of Energy for violating

radioactive air emissions regulations governing the potential release, monitoring, and control of
airborne radioactivity.

The Department of Health has federal and state enforcement a;uthority for ensuring that the public
is not affected or harmed by the release of radioactivity to the air, especially at the Hanford Site
near Richland, where significant releases occurred in the past.

The violation occurred April 14-17, when the Department of Energy processed obsolete nuclear
weapons components in a furnace in what is called the “300 Area” of the Hanford Site, next to
the Columbia River. “The violation has two parts,” said Al Conklin, manager of the Department
of Health’s Air Emissions and Defense Waste program. “First of all, this furnace is only permitted
to treat small quantities of buried waste — not weapons components. Secondly, the Department

of Energy decided to turn off samplers that would have measured the amount of radiation going
out the stack of the furnace.” '

According to Conklin, the weapons components contained tritium, a radioactive hydrogen isotope
that is used to boost the power of nuclear weapons. “It appears that the total amount of tritium
released was small,” Conklin said, “and that there was no threat to public health.”

Conklin, who has a security clearance, has reviewed the classified data on the amount of tritium
contained in the weapons components — information that existed before the violation and which is
not dependent on operation of the furnace stack samplers. He was able to verify that the release
was less than the 20 curies permitted by the Department of Health.

“To justify turning off the samplers,” Conklin said, “the Department of Energy claimed the
information was classified for security reasons. They did not discuss the issue with us in advance.
This is an important part of the violation. If we allowed this to go unchallenged, it would
establish a dangerous precedent for behavior that is reminiscent of Hanford’s past. Security
classification is no justification for not collecting data on stack emissions. It was practices like this
in the past that resulted in significant distrust of the Department of Energy by the public and the
need to calculate historical doses that the public might have received from these releases.”

-More-
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The Department of Health’s Hanford Health Information Network is currently disseminating
information to the public on those past releases of radioactivity, which occurred in the 1940s and
*50s and primarily involved radioactive iodine, which is much more dangerous than tritium.

As part of the Notice of Violation, the Department of Health issued compliance orders requiring
the Department of Energy to evaluate all their permits to assure there are no further discrepancies,
and requiring them to obtain the proper permit for fisrther work in the furnace, and to operate the
tritium sampler continuously. Conklin said, “While the Department of Health has the authority to
issue fines, we will reserve that option as a last resort to be exercised only if the Department of
Energy does not meet the conditions of the compliance order.”

i
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AIR 98-501
STATE OF WASHINGTON

DEPARTMENT OF HEALTH
DiVISION OF RADIATION PROTECTION
7171 Cleanwater Lane, Bldg. 5 » P.O. Box 47827 + Olympia, Washington 98504-7827
TDD Relay 1-800-833-63858

NOTICE OF VIOLATION

May 13, 1998

Mr. James E. Rasmussen, Director
U. S. Department of Energy
Environmental Assurance,

Permits and Policy Division
Richland Operations Office

P. Q. Box 550 MSIN A 5-15
Richland, Washington 99352

Dear Mr. Rasmussen:

This letter constitutes a Notice of Violation under Revised Code of Washington (RCW)
70.94.332 and Washington Administrative Code (WAC) 246-247-100. This letter also
constitutes a Notice of Correction under Chapter 43,05 RCW. The Department of
Health (DOH), Division of Radiation Protection finds the U.S. Department of Energy in
violation of radioactive air emissions regulations in the operation of the Plasma Arc
Furnace in the 324 Building Waste Technology Engineering Laboratory, located in the
300 Area of the Hanford Site.

l. FINDINGS
Violation #1: During the running of.the Plasma Arc Furnace, the tritium samplers

were turned off, violating the requirement for confirmatory sampling to verify low
emissions of tritium.

Under 40 CFR § 61.83(b)(2)(il), a copy of which is enclosed hereto as Enclosure A,
continuous sampling is required unless periodic sampling is specifically approved.
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Mr. James E. Rasmussen
AIR 98-501

May 13, 1998

Page 2

DOH has adopted by reference the requirements of 40 CFR Part 61, Subparts H and |,
published in the Federal Register on December 18, 1989, pursuant to WAC 246-247-
075, a copy of which is enclosed hereto as Enclosure B. WAC 246-247-075(4) further
provides that DOH may allow a facility to use alternative monitoring procedures if
continuous monitoring is not a feasible or reasonable requirement. WAC 246-247-
075(3) provides that the operator of an emission unit with a potential-to-emit of less
than 0.1 millirem per year TEDE to the MEI may estimate those radionuclide emissions
in lieu of monitoring but DOH may require periodic confirmatory measurements during
routine operations to verify low emissions. Methods to implement periodic confirmatory
monitoring shall be approved by DOH. Additionally, DOE's Faclility Effluent Monitoring
Plan (FEMP), established in accordance with 40 CFR Part 61, makes a commitment
that the Plasma Arc Fumace stack tritium sampler will operate continuously. -

DOE conducted a project to treat neutron generators in the Plasma Arc¢ Furnace during
the week of April 13, 1998. DOE shut down the stack tritium sampler for the duration of
this project. Although the project was considered “minor* as far as potential emissions
were concerned, DOE did not submit a request for approval of periodic confirmatory
monitoring to verify low emissions. Confirmatory monltoring was of particular
importance because the project was a batch process, indicating that the project was
complete in a short period of time, as opposed to a full year. DOH had every
expectation that DOE would continue to operate the tritium sampler in accordance with
the FEMP or to meet the minimum requirements for periodic confirmatory monitoring.
DOE failed to comply with WAC 246-247-075 and 40 CFR Part 61.

Violation #2: The project to treat obsolete nuclear weapons components
violated the Notice of Construction for the Plasma Arc Furnace.

Pursuant to WAC 246-247-080(1), a copy of which is enclosed hereto as Enclosure
C, for new construction or modification of emission units, the applicant must submit a
Notice of Construction containing the information required in WAC 246-247-110, a
copy of which is enclosed hereto as Enclosure D. WAC 246-247-110(5) requires a
description of the chemical and physical processes upstream of the emissions unit.
Under WAC 246-247-110(8), the Notice of Construction must also identify each
radionuclide that could contribute greater than ten percent of the potential-to-emit
TEDE to the MEI, or greater than 0.1 milliremn per year potential-to-emit TEDE to the
MEI. For this project, tritium represented 100% of the radionuclides involved.
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AlR 98-501

May 13, 1998
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A Notice of Construction for the Plasma Arc Furnace was approved and the DOE
license amended by DOH in July of 1996. A modification was approved and the
license amended accordingly in August of 1997. The Notice of Construction was
developed “to treat waste from across the DOE complex." The cover letter, for the
NOC is more specific, stating that the process is to “treat buried waste from across
the complex” (highlights added) letter # 96-PCA -149 enclosed. During the week of
April 13, 1898, DOE processed obsolete nuclear weapons components containing
tritium. These components are not considered buried waste, and, therefore, the
processing of these components was not approved by DOH.

DOE failed to disclose the nature and general description of the material to be
processed and the consequential change of the radionuclide of concemn by batch
type (pursuant to WAC 246-247-110(8)) prevented DOH from determining if controls

and monitoring were adequate or available fo verify and ensure that the source term’

was as {ow as promised in the modified license.
While it is understood that the effluent tritium data would have had to be classified,

there are mechanisms to accomplish that while still providing the departrnent wﬂh
sufficient information that tritium limits would not have been exceeded.

Il. COMPLIANCE ORDER

. DOE is ordered to immediately maintain tritium samplers in operation as required
under WAC 246-247-075 and 40 CFR Part 61. If DOE determines it appropriate to
use confimatory sampling- instead of continuous sampling, DOE must, in
accordance with WAC 246-247-075(4), submit a request to perform periodic
sampling to DOH and receive approval from DOH prior to conducting periodic rather
than continuous sampling.

. DOE is ordered to modify its Notice of Construction for the Plasma Arc Furnace to
fully address controls and monitoring needs in accordance with WAC 246-247-060

Nt
\x

%
3

Al
.
\
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Mr. James E. Rasmussen
AIR 98-501
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Page 4

and WAC 246-247-110, prior to processing any more material through the furnace.
You must allow thirty days for a determination of completeness and sixty days for_a
full review.

3. DOE is ordered to modify any other approved Notices of Construction in which
discrepancies exist between the Notice of Construction and actual work or planned -
work, in accordance with WAC 246-247-060 and WAC 246-247-110, if not
specifically approved by DOH. You must notify the DOH within 60 days of receipt of
this NOV of any such discrepancies. We will then negotiate due dates for NOC
revisions. These due dates will then be binding.

I1l. PLACE TO SUBMIT DOCUMENTS AND REQUESTS

All documents required to be submitted to DOH should be sent to Allen W. Conklin at
7171 Cleanwater Lane, Building 5, P. O. Box 47827, Olympia, WA 98504-7827.
Questions about compliance with the order should be also be sent to Al Conklin.

A request to extend a time period for good cause may be filed with DOH by sending a
written request to Al Conklin at the above address within the time period specified for
compliance. Any such request will be reviewed and a written response provided to you
within ten (10) days of DOH's receipt of your request. '

V. PENALTIES

Under RCW 70.94.431, DOH is authorized to issue a civil penalty to any person who
violates the provisions of Chapter 70.94 RCW or any of the rules in force under Chapter
70.84 RCW. A penalty of up to ten thousand dollars per day per violation may be
imposed. If you fail to comply with the compliance order portion of this Notice of
Violation, a penalty will be imposed. If you wish fo meet with DOH prior to the
commencement of formal enforcement action, you may request a meeting within 30
days of your receipt of this NOV. To request a meeting, contact Al Conklin at (360)
236-3261.
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V. TECHNICAL ASSISTANCE

Technical assistance services available from DOH

may be obtained by calling
or writing Al Conklin at the above address or phone number.

DATED this 13 __ day of May, 1998,

John L. Erickson, Director

Enclosures: A -40 CFR § 61.93(b)(2)(li)
B - WAC 246-247-075
C - WAC 246-247-060(1)
D - WAC 246-247-110
DOE Letter # 96-PCA-149



ENCLOSURE A -

§61.93 Emission monitoring and ten
procedures.

{a) To determine compilence with che
standard, radicnuclide emissions shai
be determined and effective dose equiv-
alent values to members of the pubile
calculated using EPA approved sam-
pling procedurss. computer models
CAP-6 or ATRDOS-PC. or other proce.
dures for which EPA has granted prioc
approval. DOE facilities for which the
maximally expozed Individual lives
within 3 kilometers of all sources of
emissions in the facility. may use
EPA's COMPLY mode! and associazed
progedures for determining dose for
purposes of compliance,

(b) Radionuclide emission rates from
point sources (stacks or vencs) shall oe
measured in accordance wich the fol-
lowing requirements or other proce-
dures for which EPA has granred prier
approval:

{1} Efluent [low rate measurements
shall be made using the followlng
methods:

(i) Reference Method 2 of appendix 3
to part 60 shall be used to determine

velocity and volumetric flow races fu:l

stacks and large vents.

(i) Reference Method 2A of appendiy

A To part 60 shall be used o measure
flow rates through pipes and small
vents.,

(i1i) The frequency of the {low rate
measurements shall depend upon the
variabtlity of the effluenc flow rate.
For variable flow rates. continuous or
frequent flow rate measurements chall
be made. For reladvely constant flow

rates only periodic measurements are
necessary.

(2) Radlomuclides shall be directly
monitored or extracted. collected and
measured using che following mechods:

{[) Reference Meathod 1 of appendix A
part 60 shall be nsed to select monitor-
ing or sampling sives.

(it) The effMluent swream shall be di-
rectly monitored continuously with an
in-l1ne detector or representative sam-
ples of the-effluenc streamn shall be
withdrawn conrtnuously from the sam-
Pliog site fallowing the guidance pre-
sented In ANSINIII-1989 “Guide to
Sampling Alrborne Radivactive Mate-
rizis in Nuelear Facilities" (including
the gnidance presented in appendix A
of ANSINI3.1} (incorporated by ref-
ence—gee §61.18). The requiremencs
for continuous sampling are applicable
to bateh processes when che usnic iz in
operatfon. Pericdic sampling (grab

samples) may be used only wich EPA's

prior approval. Such approval may be

., granted jin cases where contiouous

sampling iz not practical apd radic-
nuclide emission races are relatively
constant. In such cases, grab sampies
ghall be collected with sufficient fre-
QUAancy $o &5 to provide a representa-
tive sample of the emissions.

(iii) Radionuclides shal]l bag collected
and measured using procedures based
on the principles of measurement de-
scribed in appendix B, Method 114, Use
of metheds bagsed on principles of meas-
urement differenc from those deseribed
in appendix B. Mechod 114 musc have
prior tpproval from the Admipistrator.
EPA reserves che right to approve
measurement procedures.

(iv) A quality assurance program
shall be conducted that meets the per-
formance requirements descrived in ap-
yendiz B, Method 114.

{3) When !t ig Impractical to measure
the effluent flow rate at an existing
Source in accordance with the require-
ents of paragraph (bX1) of chis sec-
tion or to monictor or sample an efflu-~
£ut atream at a0 existing source in ac-
cordance with the site selection and
sample extraction requirements of
paragraph (b)(2) of this section, the fa~
cility owner or operator may nsa alter-
pative effluent flow rate measursment
Drocednres or site gelection and sample
extraction procedures provided that:
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ENCLOSURE B.

WAC 246-247-075 Monitoring, testing and quality
assurance. (1) All radioactive air emissions monitoring,
testing, and quailty assurancs requirements of 40 CER 61.
Subparts H and [ published in the Federal Register on
De=amier 15, 1989, are adopted by referencs, 15 applicible
as specified by the refersnced subpares.

(2) Eguirment and procadures used for the contnuous
monitoring of radicactive air emissions shall conform. as
apolicabie. to the guidancs conrained in ANST N13,1, ANST
NaZ 18, ANSI N3Z3, ANSI N317, refereacs methods 1, 1A,
2.24,2C. 72D, 4, 5, and 17 of 40 CFR Pmz 60. Appeadix A.
40 CFR Part 52, Appendix E, and any other methods
approved by the deparmment.

(3) The opevator of an ermission unit with a potendal-to-
emit of. less thap 0.1 mrem/yr TEDE to the MEL may
esdmata those radiopuclide emissions, in [feu of monitoring,
in accordance with 40 CFR §1 Appendix D, or other
procsiuss agproved by the deparmment. The degmmnent may
reauirs periodic confirmatory measurements (c.g., grad
samples) during routine operanons to vesify the low emis-
sions. Methods o implement pericdic confirmamry monitr-
ing shall be agproved by the deparmment.

{4) The department may allow a facility w use altesz-
tive moniroring procadures or methods if condnuous
moniwring is not 2 feasible or reasonable requirement,

(5) The following types of facilities chall decermine
radionuciide enissions in accondancs with ether @ medhodel-
ogy referanced in subsezdons (1) through (4) of this section
or the rspestive document referencsd below:

(a) Nuclear power reactors licensed by the NRC:
Offsite Dose Caiculadon Manual:

" (b) Fue! fabrication plants Hesnsed by the NRC: NRC's
Ragulatory Guide 4.16, dated Decamber 1985;-

(c) Cranium mills that are processing maresial: NRC's
Regularory Guide 4.14, dared April 1980.

(6) Liesased facilides shall conduc: and docament a
quality assuranc= program. Excopt for those cypes of
facilitles spesified in subsection (5) of this. section, the
quality assurance program shall be compadole with applica-
ble natonal standards such as ANSI/ASME NQA-1-1988,
ANSUASME NQA-2-1986. QAMS-004, and QAMS-00S.

() Thase types of facilides specified in subsastion (;
of this ses<ion shail conduct and a quality assur-
ance program comparible with either the applcable aational
standards referenced in subsestion (6) of this seztion or the
NRC's Regulatory Guide 4.15. dated February 1979.

(8) Facilities shall monitor nonpoint and fugitive
emissions of radicacive material. _

(9) The deparunent may conduct an eavironmental
surveillance program w ensure that radiation doses to the
public fom emission units are in compliancs with applicable
standards, Ths department may require the operator of any

esission it to conducs stack sampling. ambiest air moni-
tering. or other testing as ne==ssary to demionsc=te compli-
ance with the standards in WAC 246-247-040,

(10) The dezargneat may recuire the owner or opesatne
of an emnission uait o make provislon. at exising cmission
unit sampling swatiens. for the desartment to ke spiit ar
collocared samples of the zrmisslons.

(11) The planning for any proposed new consgucsion or
significant modification of the emission unit must address
aczidental releases with 2 probability of acsurrencs during
the sxpected life of the exission unit of greater than ane

(12 all fn:il.ities must be able 1o d=monsirate thac
apprognate supesvisors and workers are adequately trained
pxd:usaan_dmmmamcanfq:aission control and monitor-
mg systemns, and in e performancs of associated test and
SNETZENCy fTsponse

(13) All facilities must be able to demonstrate the
reliability and accuracy of the radicactve air emissions
monitoring dac.

[Suorery Awthetity: Chantess 70.98 and T0.94 RCW and chapeer 175280
WAC 5407010 § 246-257.075, file] 3//94, effeive Ueda.]



ENCLOSURE C

WAC 246-237-060 Applications, regiszradon and
licensing. This section describes tb= Information require-
ments for approval to construce, medify, and aperate an
emission unit, Any notcs of conscucdon (NOC) requires
the submirral of the information fisted In Appendix A.
‘Complex projests may require additional information. The
applicant should contace thz degarcnent sarly in the concen-
wal design phase for guidance on appiicable conmol te<tmol-
ogies o consider. .

Appendic=s B and C outline ths procedures to damon-
saate compliancs with the BARCT and ALARACT stan-
dards. Based on the Appendix A information provided. the
department may advise the applicant which subse: of
‘==-mologies to cohsider as candidares for me=tdng BARCT
or ALARACT requirements.

Far those facilities subject to the operating permit
rezulations In chapter 173401 WAC. the radioactive air
emissions licanse will be incorperated as an applicable
portion of the air operating permit issued by the degarunest
of ecology or a local air pollution conwol authority. The
deparment will be responsible for det=mining the facility’s
compliance with and snforcing the rzquiremeats of the
radioactive air emissions liceasc.

(1) Raquirz=mens for asw constucion or modification
of emission units.

(a) Early in the design gnase. th= applicane shall submit
a NOC conmining the information required in Appendix A,

(b) Within thirty days of rez=sipt of the NOC, the
deparument shall inform the applicanc if addidonal informa-
tion is required. The department may detecmine, on the
basis of thg information submittad, thar the requiremenrs of
BARCT or ALARACT have besa me, or may reguire the .
agplicant w submit 2 BARCT or ALARACT demonstation
compatible with Appeadix B or C, respectvely,

(¢) Within sixty days of rec=ipt of all reguired informa-
don. the deparmment shall Issue an approval or deaial o
construez. The depar@nent may require changes to the final
proposed cantrol technology. -

{d) The appilcunt may resuest a phased approval procsss
by so swting and submiaing a limited applicaton. The
desargment may grant a condifional approval  consguct for
such aczivides as would not presfude the constuction or
installation of any conuol or monitoring equipment required
after review of the completed applicaton.

(¢) The degaroment shail issue a license, or amend an
existing lic=nse, authorizing operation af the emissicn uniu(s)
when the proposed new constuction or modificadon is
complerz. For facilities subject to the 2ir operaring permic
requirsments of chapter 173-301 WAC, the licease shall
bezome part of the air opezating permit Issued by the
degartment of ecology ar a local air pollétion conool
authiority. For new consmuczion. this acion shall consdnne
regiscradon of the cmission unit(s).
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ENCLOSURE D

WAC 246-247-110 Appendix A—aApplication
information requirements. (1) Name and addr=ss of the
facility, and location (ladinnd= and longitude) of the c.:mssiun

Ilni((SJ- * ] -
(2) Name, title. address. and phone aumber of the

responsible manager. e .
(3) Idemtify the type of sropesed acon for which this
application is submined: ] .
(a) Consaucton of aew emission unie(sp -
(b) Medification of existing emission unix(s); idenzfy
whether this is a significant modifexion;
() Modifcadan of exisdng unius), unregisuered

(4) If this srojess Is subjesz to the mouiremenrs of the

State Eavirommezal Solicy Ax (SEPA) contained In chzoes
197-11 WAC, provide the name of the lead ageacy, lead
agency conwac: pe-san, and thexr phane numbe.

(5) Describe the chemical 2ad physical proczsses
upseam of the sssion unir(s).

(6) Desctibe ke existing and proposed (as applicable)
abarement wchnology. Desczibe the hasis for the use of the
propased system. Include expe=ted efficiency of each
conirol devics. and the annual average volumerric flow
rara(s) in mezezsYsez for the emission unin(s). -

(7). Provide conceamal drawings showing all applicible
econtrol technology companemts from the point of ey of
ragionuclides into s vapor spacs o refease w the eaviron-
ment.
(8) Identify e2ch radionuclide that could conaidute
greater then tea perzznt of the pormgal-to-emit TEDE o the
MET. or greater thar 0.1 meem/yr poteatial-tn-smit TEDE 1o
the MEL

(9) Descrite the efflucar monitoring system for the
proposed conmol sysiem.  Deseribe each piass of monitoring
equipment and irs monitoring eapability, including dewesion
Iimits, for each radionuclids that could conaibue greater
than =0 pere=at of tis powadal-o-emit TEDE to the MEL,
or grearer than 0.1 qrem/yr poteatial-to-emit TEDE to the
MEL or greater than twenty-five pereent of the TEDE to the
MEL sfter controls. Descsibe the mezhod for monitoring or
calculating those radionuclide emissions. Describe the
method with detail suiScient o d=monswate compliancs with
the applicable requiraments.

(10) Indicars the annual possession quanticy for each
radionuciide.

(11) Indizare the pirysical form of each madionuclide in
inventory: Solid. pardculate solids, liquid, or gas.

(12) Indicare the relesse form of each radionuclide in
inventory: Pardculate solids, vapar, or gas. Give the
chemical form and ICRP 30 solubility class. if known.

(13) Release ratas, :

(a) New emission uniqs): Give predicted release rares
withour any emnissions control equipmenx (the potendal-to-
emit) and with the progosed conaol equipment using the
efficiencies desesiced in subsezton (6) of this secdon.

. (b) Modified emission unit(s): Give prediced release
rates without any emissions contrel equipment (the potential-
to-emit) and with e sxisting and propesed control equip-
mene using the efficienciss desyibed i subsesxion (6) of this

secdon. Provide the latast year's emissions dar or emis-

sions estimates.

In al] cases. indicate whsther the emission unit is

operating In a bah or condbuous mode.
(14) ldeadfy the'MEL by disrancs and direcdon from the

 emission unix(s). The MEI is determined by considering
disancs, wi

windrose data, preseac= of vegeable gandens, and
meat or milk producing animais ac unreswicred areas sur-
rounding the emission uniL.

(15) Calculare the TEDE to the MET using an approved
procedure (se= WAC 246-247-035), For exch radionuclide
ideadiied in subsestion (8) of this section. determine the
TEDE ta the ME] for existing and proposed emission
congols, and without 20y emission congols (e powendal-to-
emit) using the mlease rates from subsecdon (13) of this
sezsdon, Provide all input dara used in the sleudarions,

_ (16) P-ovide cost faczors fer conssecdon. operation. and
maintezance of the proposed c2zmol w=tinology components
and systen. if a BARCT or ALARACT demoistranion is not
submiced with the NOC.

- (17) Provide an estimate of the lifetime for the facility

proesss with the emission rates srovided in this application.

{18) Indicare which of the foilowing control ecimology
standards have besa consider=! 20d will be complied with in
the design and operadon of the emission units) descibed in
this applicadan: .

ASME/ANSI AG-1.'Cod= on Nuclear Air and Gas
Trzamieat (where there are canflicss in standards with the
other listed raferences. this standard shall ke precsdencs)

ASME/ANST N509, Nucizx- Pawer Planc Alr-Cleaning
Units and Componeats

ASME/ANSI N210. Testxg of Nuslear Alr Treatment
Systems

ANST/ASME NQA-1. Quality Assurance Program
Requirements for Nuclear Farilides

40 CFR 60, Appendix A. Mezhods 1, 14, 2. 24, 2C,
2D, 4, S, and 17

ANSI N13.1, Guide m Sampling Airborne Radiosctdve
Mate-ials in Nuclear Facilities

For each standard not so indicaced. give reason(s) to
suppart adequacy of the design ard operaron of the emission
unit(s) as proposed. .
(Sonuary Authariry: Chaptess 70.98 a=d 7094 RCOW and chamer $73-150
WAC. 9407-010. § 246-247-110, bled 294, efaive 444 ]
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96-PCA-149

Mr. Jerry Leitch, Chief

Radiation and Indoor Air Section
U.S. Environmental Protection Agency
Region 10

1200 Sixth Avenue

Seattle, Washington 98504-7827 @

Mr. Alan W. Conklin, Head <Z§?g§27

Air Emissions and Defense : ) [Iy@
Waste Section ' /'f.qp # .

Division of Radiation Protection JMW o

State of Washington

Department of Health

L)
P.0. Bax 47827 . 4
Olympia, Washington 98504-7827 P'fﬂ%‘

Daar Messrs. Conklin and Leitch:

NOTICE OF CONSTRUCTION (NOC) FOR OPERATION OF THE PLASMA ARC FURNACE IN THE
324 BUILDING WASTE TECHNOLOGY ENGINEERING LABORATORY

Attached is a NOC regarding the operation of a plasma arc furnace located in
the 324 Building Waste Technology Enginearing Laboratory on the Hanford site.
The plasma arc furnace is a thermal treatment system that is being developed
to treat buried waste from across the complex. This notification is provided
pursuant to Washington Administrative Code 246-247 and 40 CFR 61.-

If you have any questions, please contact Mr. Hector M. Radriguez
at (509) 37e-6421. '

Environmental Assurance, Permits,
EAP:HMR ~and PaTicy Division

Attachment
cc w/attach:

E. A. Flores, PNNL
G. A. Simiele, PNNL
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Department of Energy

Richland Operations Office
P.0. Bax 550
Richland, Washington 99352

98-EAP-348 JUL 07 1998
Mr. A. W. Conklin, Head _ T -
State of Washington Post-it" Fax Note 7671 [0%8 7 —/5- 75 |pages® >
Department of Health T fnad Siha Aw From S St dt
Division of Radiation Protection Tolept. §~ £4 o L))o ~ )
P.O. Box 47827 Srona D Frow? 377~ SO Z7
Olympia, Washington 98504-7827 T geE S35 o7 T So7 577 387]

Dear Mr. Conklin:

REQUEST TO EXTEND TIME PERIOD FOR RESPONDING TO NOTICE OF VIOLATION
MNOV) COMPLIANCE ORDER '

This letter is in reference to the State of Washington Department of Health (DOH) letter from
1. L. Erickson to J. E. Rasmussen, U.S. Department of Energy, Richiand Operations Office (RL),
“Notice of Violation,” Air-98-01, dated May 13, 1998.

RL is requesting an extension to the 60-day response period specified in the referenced NOV;
— Compliance Order (CO) Item 3. This request is submitted pursuant to:

e Instructions contained in the referenced NOV — Section III of the referenced NOV states; “A
request to extend a time period for good cause may be filed with DOH by sending a written
request to Mr. Al Conklin at the above address within the time period specified for
compliance. Any such request will be reviewed and a written responsc provided to you
within ten (10) days of DOH’s treceipt of your request.”

« Discussions between DOH and RL - On May 21, 1998, RL met with DOH to discuss the
referenced NOV. During these discussions, DOH and RL agreed that an extension of the
referencéd 60-day response period would be necessary for some Hanford Site
contractors/operations.

Subsequent to receiving the referenced NOV/CO, RL initiated response actions. The actions
include:

e During the week of May 18, 1998, RL program/project offices provided verbal direction to
associated Hanford Site contractors 1o initiate response actions. -

e OnMay 21, 1998, RL met with DOH to discuss the referenced NOV.

e During the week of June 1, 1998, RL initiated an effort to account for alt Hanford Site
Notices of Construction (NOCs) requiring discrepancy reviews.
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JUL 07 1998

Mr. A W. Conklin 2-

9B-EAP-34B
In a letter Jated June 4, 1998, RL T uested Flu ¢ Daniel 1 nford, Inc- ( H)t_to 00;\50“?:
{he respons 1 Hanford Site contractors and to bmit 2 gport 10 RL or subseqy
rransmittal t0 OH. Pursuact 0 this request, FDH prepated jocumentatioh pecessary 10

th'e (multi-contractor NOC discrepancy JEVIEWS- The documental1o?t was
distributed to Hanford Site contractors during the week of June 13, 1998. The-documentanon
inctudes confirmation that the discrepancy geviews WeIS petfonned and a table for
documentinglcompiling information about discrepancies:

Discrepancy reviews for twWo Hianford Sitc prime contractors [Pacific Norsthwest National _
Laboratory (PNNL) and Bechtel Hanford, Inc- (BH)) have been cqmplcted, and are provxded
a5 ariachments 10 this letter. Piease note, since the discrepancy Teviews for PNNL and BHI

have beent completed, the ptoposcd extension request, contained herein, would not
pecessarily apply t© workscope under the anagement of PNNL and/or B

RL has evaluated the required NOV/CO response actions end bas concluded that it will not be
feasible to compiete all the actions within the referenced 60-day period. Some of the response
gctions 2re listed below.

A large number of NOCs will need to be reviewed (approximately 100)-

‘Where NOC-related work activities have not been initiated, planned work will necd 10 be
reviewed (planncd—work-reviews are expected 10 be more tme jntensive than actual-work=
feviews).

gome NOC discrepancy reviews will require the review of NOCs containing TUmMercus
and/or complex conditions of approval (e.g- extended schedules, special record keeping

requirements, special emissions measurement requirements, special emissions control
requirements. etc.)- '

Some NOC discrepancy reviews will require the yeview of extensive and complex activities
and/or equipment (c.E- multiple in-field procedures, multiple erission units, multiple and
complex control techriologies, ete.).

Coordination will need to be provided for multiple Hanford Site coptractors.

Discrepancy review criterig had to be developed and distributed to Hanford Site contractors
to accomruodate the high degree of variability in Hanford Site NQCs.

DiSf:repancy review documentation from multiple contractors will need to be compiled and
reviewed for subsequent transmittal 10 DOH.
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JUL 07 1998

Mr. A. W. Conklin .Y
08.EAP-348

It is RL's understanding that DOH expects the discrepancy reviews to be thorough (e.g., the
reviews should allow for in-field verifications). However, based on the above information, RL
believes it will not be feasible to perform thorough reviews of all Hanford Site NOCs within the
referenced 60-day period, except as previously noted for workscope under PNNL and/or BHI
management. If an extension is not provided, RL anticipates thal some NOCs may not receive
sufficiently thorough reviews. Therefore, RL concludes that “good cause” exists to support the
requested extension. Pursuant to this conclusion, RL requests an immediate meeting with DOH
to negotiate an extended schedule for responding to the referenced NOV/CO.

Should you have any questions regarding this information, please contact Hector M. Rodriguez,
of my staff, on (509) 376-6421.

Sincerely,

L2

ames E. ussen, Director
Environmental Assurance, Permits,
EAP:HMR and Policy Division

Attachments:
1. BHI NOC Discrepancies.
2. PNNL NOC Discrepancies

cc w/attachs:

R. J. Landon, BHI

J. R. Wilkinson, CTUIR
W. D. Adair, FDH

S. M. Price, FDH

Donna L. Powaukee, NPT
H. T. Tilden, PNNL
Russell Jim, YIN
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TABLE 3-2
BOILER LOCATIONS IN THE 200 AREAS

Fuel Area ~ Size | Building Location Number
(BHP) ! : : Needed
No..2 200 West 80 Hills Construction Complex 1
LS 200 _ 283-W / B-604 1
200 222-S / 2716-8 2
250 272-W [ 2707-W / 277-W 1 272-BA
350 234-5Z 3 g ool
A4 oot
o032
No. 2 200 East 80 2707-E / 275-E / 2715-EC 1
Fuel 0il
150 East/West Tank F_ann" 1
150 . 225-B 1
200 283-E / B-604 1
200 T 242-A 1
700 242-A 2 a42-A 004

. ool
m
*  Portable boiler '

17
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